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The Great Subway Power Station with Five of the Eleven Engines and Generators in Place. Ultimate Capacity, 182,000 Horse-Power. 


OPENING OF THE NEW YORK RAPID TRANSIT 8UBWAY.—[See page 297.] 
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INAUGURATION OF THE RAPID TRANSIT SUBWAY. 

With the opening of the Rapid Transit Subway, New 
York city is placed in possession of what is undoubted- 
ly: the most complete and up-to-date system of rapid 
transit to be found in any part of the world. This is 
due to the fact that it was planned on an ambitious 
scale, that the engineers were not hampered by any 
exacting considerations of economy, and that being the 
latest of the great subway systems to be opened, it has 
the advantage of the experience that has been gained 
in London, Budapest, Paris, and Berlin. 

To the Sclentiric AMERICAN the auspicious inaugu- 
ration of this great work is peculiarly gratifying; for 
from the time that the present plans took practical 
shape, this journal has been a most earnest advocate 
of the construction of just such a road as has now 
been opened. There is also a sentimental] interest at- 
taching to the event, in the fact that the very first 
attempt at the construction of an underground system, 
and the plans therefor, were due to the initiative of one 
oi the Editors and proprietors of this journal. Indeed, 
several hundred feet of subway was constructed and 
still exists below Broadway at City Hall Park. That 
early effort, made in the year 1870, was doomed to fail- 
ure, mainly because the electric motor had not yet 
made its appearance, and the public was not educated 
up to the advantages of subway travel. 

On an occasion like the present, with the road actu- 
ally completed and in successful operation, we are apt 
to accept the result with but little consideration of the 
vast amount of patience, technical skill, far-sighted 
prescience, and unbounded faith, that were necessary 
on the part of the sponsors of this great engineering 
and financial undertaking. Acknowledgments are cer- 
tainly due to the members ot the Rapid Transit Com- 
mission, with Alexander HE. Orr at their head, for the 
large amount of time that they have given, entirely 
without compensation, to serving the best interests of 
the city; to William Barclay Parsons, the Chief Engi- 
neer of the Commission, and his staff of assistants, 
for having shown such good judgment in the planning 
and carrying out of this great piece of engineering 
work under conditions that were extremely trying, and 
in many cases entirely without precedent in their pro- 
fession; to John B. Macdonald, who provided the plant 
and vast organization for the execution of the work, 
and has redeemed his pledge to complete this $35,000,- 
000 contract practically within the contract time; and 
finally, to August Belmont and his associates, who, at 
a time when the Rapid Transit Commissioners were 
very doubtful as to whether they could secure a bidder 
with the courage and the resources necessary for such 
a gréat and comparatively untried piece of work, step- 
ped into the breach, and provided the vast sums of 
money that were called for. 

It is gratifying to know that at the very time when 
these twenty-one miles of additional transit facilities 
are being opened to the public, the Rapid Transit Com- 
missioners‘have elaborate plans made for further ex- 
tensions of the system. The growth of New York city, 
and the increasing percentage of its inhabitants that 
use the various systems of transportation, render neces- 
sary further extensions ofQthe Subway, in order to 
cope with the steadily increasing volume of travel. 
First in order of importance comes the projected line 
below Lexington Avenue, which will give to the east 
side of New York facilities similar to those enjoyed 
by the west side. With this should be named the line 
beneath Broadway from Forty-second Street to the 
Post Office; or if that is not deemed advisable, the 
line down Seventh Avenue, intersecting the new Penn- 
svylvania station at Thirty-third Street. Within two 
years’ time the extension from the City Hall to the 
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Battery, and under the East River to Flatbush Avenue, 
Brooklyn, will be completed; and in anticipation of 
this, work will be begun at an early date upon the ex- 
tension of this road by way of Flatbush Avenue to the 
Ocean Parkway. With these three extensions under 
way, Greater New York should be in a fair way to keep 
pace with the increasing traffic of the city for several 
years to come. 


a $49 $$ 


COST OF ELECTRIC WATER POWER PLANTS. 


The cost of water-driven electric plants per kilowatt 
capacity varies much with the nature of the fall, the 
type of the hydraulic development, and the amount of 
head. 

For a given head of water the natural, vertical fall 
costs least to develop per unit of power. Next in 
economy of construction is a plant whose head of 
water is derived from a short series of steep rapids. 
For either of these cases the only dam necessary is 
a low one at the head of the falls or rapids, to gather 
the water into penstocks that drop to the generating 
station. 

If the fall is vertical, the length of penstock need 
be little more than the height, and the generating 
station may be close to the foot. Even in the case 
of steep rapids the length of penstock from their head 
to the power house at the foot may be only a few rods. 

As the rapids or low falls are scattered from several 
thousand feet to several miles along a stream, the 
necessary penstock, to bring water from their head 
and deliver it to a power house at their foot, lengthens 
into a pipe line. In such a case a canal may be used 
instead of a pipe line, and the penstock may still be 
a short pipe, that connects the end of the canal with 
the power house. Whether the canal or the pipe line 
is used, the cost of the development rer unit of power 
will increase materially with the length. 

If the bed of the stream has only a moderate de- 
scent of five or ten feet per mile, it will probably be 
cheaper to build a comparatively high dam and set 
the water back a few miles, than to dig a canal or lay 
a pipe line to carry the discharge of the stream over 
the same distance. Near the foot of such a dam at 
one end, a power house may be located and supplied 
with water through short penstocks much as in the 
case of a natural, vertical fall. 

For a given head of water, the erection of a dam to 
create that head, or the construction of a long pipe 
line or canal for the purpose of maintaining a head, 
are the most costly types of development. If, however, 
the pipe line, though several miles in length, supplies 
water to the wheels at a very high head,’the cost of the 
development may be very moderate per horse-power. 
This fact is illustrated in many of the California 
plants, at one of which a head of more than 1,900 feet 
on the wheels is maintained by a pipe line several 
miles long. 

Perhaps the most important single factor bearing on 
the cost of water power development is the available 
head. Asa rule, the cost of the development per unit 
of power will increase as the head decreases, other 
factors remaining the same. The lower the head, the 
greater must usualiy be the mass of the dam, the 


- larger must be the canal, penstocks, and power house, 


and the heavier must be the water wheels and electric 
generators, per horse-power developed. For wheels 
and generators the weight per unit of output de- 
creases as the speed of revolution increases, and this 
speed goes up with the head of water. The mass of 
the dam, and the sizes of the canal and pénstociks, in- 
crease with the volume of water to be handled, and 
this volume grows larger as the head decreases per 
horse-power of capacity. 

With heads that range from as low as 10 up to nearly 
2,000 feet, created in some cases by natural falls, in 
others by canals or pipe lines miles in length, and 
in still] others entirely by dams, the cost of hydro-elec- 
tric plants is subject to wide variations. In a very 
general way it may be said that a complete water 
power development with its electric generating station 
will cost anywhere from $50 to more than $300 per 
kilowatt of capacity. Somewhere about midway be- 
tween these extremes the cost of the majority of hydro- 
electric plants will be found. The figures just named 
have nothing to do with the cost of transmission or 
distribution lines, which depends on factors that are 
but little influenced by the type of water power devel- 
opment. While these very general statements of cost 
for water power plants have a limited value, a knowl- 
edge of costs under definite conditions of development 
is much more useful. Several examples are therefore 
given of the costs of plants that have been constructed 
and are in operation, but the names of these plants are 
withheld for obvious reasons. 

In one case a head of 14 feet was created almost 
entirely by the erection of a stone masonry dam across 
a small river. From one end of this dam a short canal 
several hundred feet long conveys the water to the 
electric generating station on the river bank below. 
The station building is constructed of stone, concrete, 
brick, and steel, with a floor area sufficient for two di- 
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rect-connected generators of 800 kilowatts total] ca- 
pacity, and with a traveling crane overhead. For the 
real estate, the construction of the dam, canal, and 
power house, and the complete equipment of the latter 
to develop 800 kilowatts, the approximate cost was 
$190 per kilowatt of generator capacity. On another 
small river a head of 23 feet was created in part by a 
natural fall in the bed rock of the stream, and in part 
by a masonry dam. From one end of this dam a steel 
penstock was carried to a brick power house nearby. 
This power house was equipped with direct-connected 
water wheels and generators, and with transformers 
for an output of 1,500 kilowatts. For this complete 
hydraulic and electric plant the approximate cost was 
$160 per kilowatt of generator capacity. 

For a hydro-electric plant of 800 kilowatts capacity, 
with a water head of 30 feet, the total cost will be 
about $175 per kilowatt, as it now appears when 
nearly completed. In this case a concrete dam cre- 
ates the smaller part of the head, and the greater part. 
is due to a natural fall and rapids in the river bed. 
To connect the water behind the dam with the power 
house below these rapids, a canal more than 1,000 feet 
long is employed. The power house is of masonry con- 
struction, the wheels and generators are direct con- 
nected, and there are no step-up transformers. In 
contrast with the above figures. a certain plant with a 
head of about 450 feet’ is reported to have cost about 
$30 per kilowatt capacity, exclusive of the electrical 
equipment. 

rn at 
TO STIMULATE CHEMICAL DISCOVERY. 

The California Grape Acid Association offers $25,000 
to any person who will devise a process to utilize 
grapes for grape acid, and in evidence of good faith 
has deposited this amount in the hands of a San Fran- 
cisco banker, to be paid to the successful discoverer of 
the process. 

On the Pacific coast, especially in California, are un- 
limited tracts adarted to the profitable cultivation of 
grapes, only a small proportion being employed at this 
time, owing to the limited demand in the United States 
for products of the vineyard. It is estimated that 
California alone could easily, were all the land avail- 
able planted to grapes, supply twenty times the present 
demand for fruit, wine, brandy, or raisins. Compared 
with Europe, the consumption of wine in the United 
States is infinitesimally small. California, for instance, 
produces 30,000,000 gallons of wine yearly, which would 
supply only two-thirds of the annual consumption of 
the 450,000 inhabitants living in Rome, the capital of 
Italy. 

In all vineyard products the normal market condi- 
tions of the country indicate an over-supply; but could 
the list of products of the vine be increased in num- 
bers, the advantage both to the country and to agricul- 
ture would be great. The United States is now prac- 
tically dependent upon European chemists an@ wine 
countries for its supplies of cream of tartar and tar- 
taric acid, both derived from argol, which is the lees 
of wine, and imported in great quantities. Cream of 
tartar is an essential element in the manufacture of 
the best qualities of baking powder. No substitute ‘has 
yet been discovered that does not deteriorate the qual- 
ity of baking powder made from it. Tt, therefore, 
cream of tartar could be manufactured’ direct “from 
grape juice, instead of from wine lees, this country 
would at once become independent of. Europe, and in 
time an exporter. The vineyardists would find’ an out: 
let for all the grapes they could raise, and lands now 
unproductive could be made to yield profitable crops. 
To stimulate this important discovery, the association 
offers the large. reward, to the end that California 
grapes, now worth ten dollars a ton, and containing 20 
per cent of saccharine, may be utilized to produce grape 
acid. The association realizes also that if a cheap 
method of producing grape acid is discovered, other la- 
tent products, now unknown or unsuspected, may be 
evolved that will be of benefit to the agriculturist. 

Prof. Hilgard, director of the Agricultural ixperi- 
ment Station at the University of California, writes 
that “the possible production of tartaric acid from 
grape juice by means of the action. ‘of a special fer- 
ment I regard as one of the most ‘hopeful methods for 
the attainment of the end in view, even though no 
such ferment has as yet been discovered. A close 
investigation of the manner in which tartaric acid is 
formed in the grape itself would be an important step 
toward the desired result.” va 

As the consumption of wine and raisins in the 
United States is now below the normal production of 
these articles, the discovery of processes in which a 
wider diversity of products of the vineyard might re- 
sult would extend vine planting to a much greater 
number of acres and encourage the development of 
regions now practically unproductive. The offer éf the 
association has excited the attention of a large number 
of European scientists, who have submitted papers de- 
scriptive of the methods they advocate. All such will 
be carefully demonstrated by the committee to whith 
they have been referred. A conclusion will be an- 
nounced before the close of the year 1904 
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ANEW PROCESS OF MAKING TRICHROMATIC LANTERN 
SLIDES, 

Mr. Fred E. Ives, president of the Camera Club in 
this city, recently explained his new method of mak- 
ing tricolored slides in a simple way, which would 
cause the picture on the screen to appear in the colors 
of nature. He stated that it was an improvement over 
the process he employed in 1891, in which gelatine- 
coated celluloid films were used, each colored and then 
combined to form one slide. 

The new way was styled a compromise process, be- 
cause it combined certain features of the half-tone 
process with pure photography. 

In order to show that the same coloring as 
was obtained on _ celluloid could be _ obtained 
with prints made directly on glass by printing 
from half-tone process negatives, he threw on the 
screen a photomicrographic enlargement of a portion 
ofa half-tone trichromatic print,and blended the colors 
into smooth tints by throwing it out of focus on the 
sereen, stating that it would only be necessary to 
make the line and dot structure sufficiently fine, in 
order to obtain the optical effect of such continuous 
shading without throwing the image out of focus. 

In the new process, the peacock blue print is made 
with smooth shading, in the manner originally pro- 
posed by him in .1889, described as ‘‘A’ New Principle 
in Heliochromy;”-but the crimson and yellow prints 
are made from half-tone process negatives, in bichro- 
mated fish glue, by a very quick and simple process. 
Commencing with a trichromatic negative obtained by 
the use of his one-plate one-exposure cameras, he makes, 
by contact with the negative image produced through 
the red screen, a positive on a bichromated gelatine 
lantern slide plate, and tints it a peacock blue by im- 
mersion in a blue aniline dye solution. 

From the negative images made through the green 
and blue screens are made half-tone process negatives, 
200 lines to the inch, and from these are made prints 
in bichromated fish glue, by exposing a few seconds 
in sunlight and then washing in cold water, after 
which they are colored respectively by immersion in 
crimson and yellow dye solutions. 

The yellow print is made directly upon the surface 
of the blue print, after the latter is dried and protected 
by a waterproof varnish, by coating it with a sensi- 
tized bichromated gelatine film and printing in the 
usual way, but the crimson print is made on the inner 
side of what forms the cover glass of the finished lan- 
tern slide, only the image is reversed as to position, 
in order to have it blend or register when placed in 
contact with the other two images. 

The coating of bichromated fish glue is spread and 
dried in a ‘‘whirler,”’ making a very thin and even film, 
and as the prints are developed from the face (unlike 
carbon prints), the development is completed in from 
ten to thirty seconds, so that the process is a very 
quick and reliable one. 

As the films are all attached to glass, there is no 
danger of injury by the heat of the lantern, which is 
one of the objections to the celluloid film process. It 
is also not necessary to seal the films with balsam, 
as was formerly required. 

Considering the effect of the half-tone screen struc- 
ture on the quality of the slide, it was explained that 
it is much less in evidence than it would be if the 
blue image were made in that way, and that it was not 
likely to be noticed unless a person was very close to 
the lantern screen. Several slides made by the im- 
proved process were projected upon the screen, and 
their clearness and transparency were quite notice- 
able. 

Since the process required the making of duplicate 
half-tone negatives, Mr. Ives thought it was not adapt- 
ed for the amateur, but it would be useful in a com- 
mercial sense. The method was less expensive than 
hand coloring now in vogue. 

He exhibited one colored slide of a farm scene, hav- 
ing much green foliage, brilliantly sunlit, the nega- 
tive of which he said was made in one second with a 
new camera. The colors were very well rendered, and 
it was an interesting example of the improved sensi- 
tiveness to colors of the later trichromatic dry plates. 

~~ 8s ee 
THE HEAVENS IN NOVEMBER. 
RY HENRY NORRIS RUSSELL, PH.D. 

One of the most interesting astronomical items of 
the last month has been the first bulletin of results 
from the Lick Observatory expedition to Chili. This 
enterprise owes its existence to the generosity of Mr. 
Mills, who, not contented with presenting to the ob- 
servatory the spectrograph with which so many valu- 
able observations of the northern stars have been 
made, has duplicated his gift, so that the work could 
be carried on simultaneously in both hemispheres. 
An observatory has been built on a hill near Santiago, 
and work has been going on for about a year, directed 
principally to measurement of the motions of stars in 
the line of sight. 

The recent communication announces the discovery 
of @ number of spectroscopic binaries, among which 


Scientific American 


two are specially interesting, as they are also variable 
stars. But the observations of greatest immediate 
interest deal with a star whose name is familiar to 
all—Alpha Centauri—and advance our knowledge of 
its system to a point hardly reached in any other 
case. 

Alpha Centauri is a remarkable object in many ways. 
It is one of the very brightest stars in the sky— 
coming next after Sirius and Canopus—and has a 
larger proper motion than any other bright star. It is 
also a fine double, whose components are at a greater 
apparent distance than those of any other known 
binary system; and, as is well known, it is nearer the 
sun than any other star yet investigated. 

Summarizing what is known from observations of 
this system, we may say: The system of Alpha 
Centauri consists of two stars, of the first and second 
magnitudes, which revolve about one another or, 
strictly speaking, about their common center of grav- 
ity, in a decidedly elliptical orbit, highly inclined to 
the line of sight, with a period of 81 years, and at a 
mean distance of 17.7 seconds of arc, while the whole 
system has a rectilinear proper motion of 3.68 sec. 
per year. 

From the relative distances of the two components 
from the center of gravity, it is found that they are 
very nearly equal in mass, though one is twice as 
bright as the other. 

The careful determinations of this star’s parallax 
made at the Cape Observatory enable us to translate 
these dimensions into miles, and compare them with 
corresponding ones in our own system. 

Using the value 0.75 sec. for the parallax, resulting 
from all the Cape observations, we find that the dis- 


tance of Alpha Centauri from the sun is 275,000 astro- 


nomical units (that is, 275,000 times the distance of 
the earth from the sun), a distance which il. takes 
light four and one-third years to travel. 

The mean distance of the two components is 23.6 
astronomical units, so that their orbit is a little larger 
than that of Uranus. As it is highly eccentric, the 
distance of the two stars varies from 11 to 36 astro- 
nomical units, so that sometimes they are almost as 
near together as Saturn and the sun, and again a 
good deal farther apart than the sun and Neptune. 
The mass of the system comes out from these data 
as a little less than twice that of the sun. As the 
two stars are almost equally massive, either one of 
them singly is very nearly the sun’s equal in mass. 
When it comes to brightness, we find that the brighter 
one gives just about as much light as the sun, and 
the fainter one less than half as much. As the spec- 
trum of the brighter component is exactly like the 
sun’s, it is not unreasonable to suppose that it is really 
almost a duplicate of our luminary. The fainter one 
shows differences which indicate either that it is 
cooler or that its atmosphere absorbs more of its light. 
Finally, from the observed proper motion, we know 
that the velocity of the system at right angles to the 
line of sight is 4.6 astronomical units a year, or about 
131% miles a second. 

How fast the motion is im the line of sight was not 
known until the recent Lick observations were made. 
They show that both stars are approaching us, one 
at 1114 miles a second, and the other at 15. 

It might seem at first sight that if they were mov- 
ing at different rates, they must ultimately become 
widely separated; but the observed difference is due 
to their orbital motion about one another. In fact, 
it enables us to get a new determination of the star’s 
distance; for we know how fast the stars are moving 
(relatively to one another) and how long they take 
to go round. Consequently, we can find the size of 
the orbit and, since we know how big it looks, how far 
off the system is. 

This calculation has been made by one of. the Lick 
astronomers, with the result 0.76 sec. for the parallax 
of the system. The agreement with the value 0.75 sec., 
found at the Cape in a wholly different way, is ex- 
tremely satisfactory, and satisfies us that the distance 
of this system is now known within one or two per 
cent, and that the numbers given are approximately 
correct. 

These observations also enable us to predict the 
future motion of the star. The’system as a whole is 
approaching us at about 13144 miles a sécond, and also 
moving sidewise at nearly the same rate. 

It follows that its actual motion relative to the sun 
takes place along a line making an angle of 45 deg. 
with the line at present joining the sun-and star, at 
the rate of 19 miles a second, or 64%.astronomical units 
a year. Calculation shows that the effects of the sun’s 
attraction are small enough to neglect, so that we can 
assume as a good approximation that the star will 
keep on moving uniformly in this line indefinitely. 

Now the nearest point, in this line to the sun is 
about 200,000 astronomical units ahead of the present 
position of Alpha Centauri. Therefore the star will 
approach the sun for about 30,000 years more, when 
it will be at its least distance (about 200,000 astro- 
nomical units). If its brightness has not changed in 
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the interval, it will then appear about twice as bright 
as it does now. 

Following it back im the same way, we find that 
100,000 years ago it was three times as far off as it is 
now, and only one-tenth as bright as at present. 

The present pre-eminence of Alpha Centauri is there- 
fore only a short-lived affair, if we count time by the 
lives of stars, and not of men. An average star prob- 
ably keeps shining for many millions of years, and 
long before this time has passed. Alpha Centauri will 
have disappeared so far into the depths of "Space, that 
thousands of stars will then be nearer the solar sys- 
tem, and appear brighter, than it will. 

Encke’s comet—remarkable for its very short ‘period 
of 31-3 years—is due to return this winter, and was 
“picked up” telescopically last month.:: It is now 
rapidly approaching the earth and sun; and’ will be 
brightest early in December,.when it may be visible 
to the naked eye. On October 20 it was not‘far from 
Alpha Andromede, while early in December it will 
be near Altair. We hope to be able to give a more 
accurate account of its motion next month. 

THE HEAVENS. 

The familiar winter constellations are now return- 
ing to our evening skies. At 9 P. M. on November 15 
Orion has just risen, and is almost due east. About 
il. is Taurus, with the bright red star Aldebaran, and 
the Pleiades higher up. Gemini lies low on the hori- 
zon north of Orion, and Auriga is above it. 

Following the Milky Way from this, we reach 
Perseus, then Cassiopeia, and, passing over the in- 
conspicuous Cepheus, come to Cygnus, in the north- 
west. Aquila is below this on the left, and Lyra on the 
right. 

The southern skies are less brilliant, except for 
Jupiter and Saturn. The former is in Pisces, almost 
due south and pretty high up, and the latter in Capri- 
cornus, low in the southwest. 

Andromeda is directly overhead, and Pegasus south- 
west of it. The bright star low down in the S.S.W. is 
Fomalhaut. The southern and southeastern skies are 
occupied by Cetus and Eridanus, two of the dullest of 
the constellations. Ursa Major is low on the northern 
horizon, and Draco and Ursa Minor are below and to 
the left of the pole. 

THE PLANETS, 

Mercury is evening star in Libra and Scorpio. He 
can only be seen in the latter part of the month, when 
he sets about an hour after the sun. Even then he 
is so far south that he will be hard to see. 

Venus is evening star in Scorpio and Sagittarius, 
and is visible in the southwest after dark. By the 
end of the month she sets more than two hours after 
sunset, and is a conspicuous object, though not nearly 
as much so as she will be in the spring. 

Mars is morning star in Virgo, crossing the me- 
ridian at 4:15 A. M. on the 15th. On the 26th he 
passes very near the fourth-magnitude star 7 Virginis, 
the distance of the two objects being about one-fourth 
of the moon’s apparent diameter. 

Jupiter is in Pisces, and is conspicuous all] the 
evening. He is due south about 10:45 P. M. on the 
Ist, and 8:40 on the 30th. His satellites are visible 
with the smallest telescope; in fact, a good field-glass 
will show them all when they are not too near the 
planet. 

Saturn is evening star in Capricornus. On the 7th 
he is in quadrature with the sun, and is due south at 
6 BP. M. 

Uranus is in Sagittarius, too near the sun to be 
seen. Neptune is in Gemini, and will be in opposition 
next month. 

THE MOON. 

New moon occurs at 10:28 A. M. on the 7th, first 
guarter at 7:27 P. M. on the 14th, full moon at 10:04 
P. M. on the 22d, and last quarter at 2:30 A. M. on 
the 30th. The moon is nearest us on the 5th, and 
farthest away on the 17th. She is in conjunction with 
Mars on the 8d, Mercury on the 7th, Venus on the 
9th, Uranus on the 10th, Saturn on the 14th, Jupiter 
on the 19th, and Neptune on the 25th, none of the con- 
junctions being notably close. 
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ROMANCE OF A SCIENTIFIC AGE. 

Mr. Robert Bridges, in an article on “Is Poetry to 
Have a Chance?” in Collier’s, says: 

“To sail under the sea or through the air, to talk 
through space, to see through flesh and bone, to make 
light out of darkness, to harness Niagaras, to make 
wax speak and pictures’: move—these have been the 
deeds of the poets of our generation. The things that 
were dreamed of in the ‘Arabian Nights’ have become 
realities—and yet they say this is a prosaic age! It is 
seething with romance; young men talk the impossible 
on street corners and across little tables—and then 
make it come true. The spirit of achievement. is the 
spirit of imagination and hope. These men delight to 
live, delight to plan, and dream, and hammer out re- 
sults. Nothing staggers them—and failure or suceess 
is greeted with a smiling face.” 
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DEVICE FOR PULLING TACKS AND NAILS FROM PNED- 
MATIC TIRES. 

The accompanying illustration shows a useful little 
device for aiding in protecting automobile and carriage 
tires from puncture. The idea underlying the con- 
struction of the device is to withdraw a tack or nail 
immediately after it is picked up by the tire, and 
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before it has had time, during several revolutions of 
the wheel, to become deeply imbedded. A wire frame, 
bent to conform to the contour of the tire, is sup- 
ported upon a suitable bracket mounted on the chassis. 
A small, flat spring presses the wire frame lightly but 
firmly against the tire, with the result that when a 
nail or tack sticking in the tire strikes it, such nail or 
tack is likely to be quickly pulled out before it has 
done serious damage. The device is very useful to 
automobilists for protecting their tires from puncture. 
“+8 -2—______- 
A SOLAR REDUCING FURNACE. 

BY THE 8T. LOUIS CORRESP@®NDENT OF THE SCIENTIFIC AMERICAX, 

Not far from the Horticultural Building there stands 
a massive framed steel structure, which, during. its 
erection, was the subject of much speculative comment 
among visitors to the fair. It was designed and erect- 
ed by Prof. M. A. Gomes Himalaya, and its object is 
to obtain extraordinarily high temperatures by utiliz- 
ing the reflected heat of the sun. Its object, indeed, 
is the direct opposite to that of the low-tempera- 
ture exhibit of the British Royal Commission, 
which is to be found at the opposite end of the 
grounds. The inventor hopes to secure temperatures 
far beyond any that have yet been recorded; these 
temperatures to be utilized inside of a reducing fur- 
nace for experimental purposes. It is expected that 
temperatures even higher than those obtained in the 
electrical furnace will be secured. According to Prof. 
Himalaya 3,500 deg. C. is the highest recorded tempera- 
ture, this having been ac- 
tually measured by Prof. 
Violle. This is the normal 
temperature of the ebulli- 
tion of carbon, just as 100 
deg. C. is the normal tem- 
perature of the ebullition 
of water. 

The structure consists 
of a riassive A-frame, the 
apex of the frame being 
supported axially near the 
ground level, and the base 
supported axially at its cen- 
ter on a stiff latticed col- 
umn. Within this frame 
and capable of adjustment 
at right angles to its axis 
is a second latticed frame, 
at one end of which is a 
large reflector, and at the 
other end, in the focus of 
the reflector, a steel cruci- 
ble or box in which the sub- 
stance to be reduced is 
placed. The top of the re- 
flector is 42 feet above the 
ground. The width along 
the top edge is about 35 
feet, the depth along each 
side is 35 feet, and the 
width across the base is 
18 feet. 

The reflector is built up 
of 6,170 elementary re- 
flectors, each of which 
measures 122 millimeters 
by 100 millimeters. These 
reflectors are arranged 
side by side in parallel 
rows, being attached by 
threaded standards to a 
series of paraYel angle 
irons, which run _hori- 
zontally across the frame 
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from side to side. The rays from these reflectors all 
converge to the one steel crucible furnace set in their 
common focus, and Prof. Himalaya is perfectly satis- 
fied that he will secure temperatures higher than 
3,500 deg. C. This is the fourth apparatus of the kind 
that he has built, although none of the predecessors 
have been so ambitious. The first was erected at 
Paris in 1900, the second at Lisbon in 1902. 
With the Lisbon apparatus, which was much 
smaller than the one at St. Louis, a tempera- 
ture of 2,000 deg. C. was obtained. 
ee 
A New Alloy. 

Details have now been published of the new 
metal alloy which has been discovered by two 
Tuscan engineers named Travaglian and Fabi- 
ani, and been duly patented. The new metal 
is called by the discoverers “radium argenti- 
ferum,”’ and is composed of copper, iron, and 
infinitesimal portions of silver, radium, and 
phosphorus, though the fundamental secret 
of the invention lies in the phosphorus. The 
principal advantages of this alloy are claimed 
to be greater strength than steel, freedom 
from oxidation, while it is a better conductor 
than copper, and can be manufactured in 
large quantities at one-tenth of the cost of 
bronze. The discovery was mainly the result of an 
accident. The inventors had made ceaseless experi- 
ments at a cost of $20,000, and were practically im- 
poverished, when Travaglian, exasperated by the de- 
lay in the fusing of the meta] after hours of boiling, 
threw a two-franc piece into the crucible. His im- 
petuosity solved the problem, for the addition of the 
silver in the coin brought about the desired fusion. 

+O oo 
IMPROVED LIME KILN. 

An improved lime kiln has recently been invented, 
which allows of continuous working, and also is so ar- 
ranged that the burning of the limestone may be shut 
off for a time without requiring that the fires be drawn 
inthefurnaces. The stack of the lime kiln is lined with 
firebrick, and in the upper portion is provided with 
charging doors for the introduction of the limestone. 
In the accompanying engraving, which shows a sec- 
tion of the kiln, one of these doors is indicated at A, 
and the top of the stack is closed by a cover. The 
cover may be raised to discharge the gases by drawing 
the cord shown, which extends to the ground. In the 
lower portion of the stack is a -entral distributer, B, 
which forms with the wall of the kiln an annular 
passage. The upper portion of the passage is the 
burning chamber, and the lower portion constitutes 
the cooling chamber. Air passages extend through 
the distributer, as shown, for regulating the heat in 
the stack. The cooling chamber is provided with a 
number of outlets, C, through which the burnt lime 
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may be discharged. The burning chamber is connect- 
ed by means of a number of gas entrances, D, with an 
annular gas conduit, #, formed in the wall of the kiln. 
This conduit communicates with a number of gas- 
generating furnaces, F. In operation the gas gener- 
ated passes into the burning chamber, to burn therein 
and thus reduce the limestone to produce lime. The 
lime gradually settles downward into the cooling 
chamber, from which it may be removed through the 
openings, C. In the meantime lime can be continually 
fed into the upper end of the stack. In case it is de- 
sired to stop the burning of the lime in any portion 
of the kiln, the gas is cut off from the corresponding 
gas entrance by means of a valve, preferably a fire- 
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brick, G, which closes communication between the gas 
entrance and the conduit, H. If it is desired to stop 
the burning completely. for a day, or a few days, with- 
out drawing the fires on the grates, it is only necessary 
to close all the valves, thus preventing the draft from 
passing up through the grates and causing the fuel 
thereon to burn slowly without generating much gas. 
A number of peepholes are provided. in the sides of 
the kiln, to permit inspecting progress of the burning, 
and to allow of introducing stirring rods in case the 
material becomes choked in the stack. Mr, D. H. Gib- 
son, of Seattle, Wash., Box 1516, is the inventor of 
this improved lime kiln. 
ee 


Wire-Wound Wooden 
Pipe. 


Last April the Canadian 
Pipe Company installed a 
new plant for the manu- 
facture of  wire-wound 
wooden pipe, since which 
time between thirty and 
forty carloads of pipe 
have been shipped to the 
Northwest. Territories, 
Manitoba, and Vancouver 
Island, and other orders 
are on hand which will be 
filled within a very short 
time. It is claimed that 
this pipe is superior, for 
water-supply purposes, to 
iron pipe and can be fur- 
nished at less than half 
the price. Besides this, it 
is much lighter to handle 
and is not so liable to 
burst upon freezing as 
pipe made of iron. Large 
quantities of this pipe are 
being put into use by mill 
owners and mining engi- 
neers in lieu of flumes, as 
its use results in the sav- 
ing of water and repair. 
This new industry seems 
to have a good future be- 


fore it. 
+ oe 
Although iron pyrites 


and copper pyrites are dif- 
ficult to distinguish under- 
ground by candle light they 
are separated visually by 
the use of the bluish-white 
flame of. magnesium wire 
or the acetylene light. 
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PASSENGER LOCOMOTIVE WITH VANDERBILT TENDER. 

One of the novel features that arrested immediate 
attention in the Transportation Building at the 
World’s Fair, was the new type of locomotive tender, 
designed by Cornelius Vanderbilt, which was shown 
on several fine locomotives of modern design. The one 
herewith selected for illustration was built by the 
Baldwin Locomotive Company for the Union Pacific 
Railroad Company, and is known as the Pacific type. 
The locomotive has cylinders 22 inches in diameter 
by 28 inches stroke, connected to the middle pair of 
the six-coupled 
driving wheels, 
77 inches in di- 
ameter. The 
total weight of 
the engine is 
222,520 pounds. 
It is carried as 
follows: 141,- 
290 pounds on 
the driving 
wheels, 37,330 
pounds on the 
front truck, 
and 43,900 
pounds on the 
trailers. The 
boiler is of the 
straight type, 
with a diam- 
eter of 70 
inches and a 
working pres- 
sure of 200 
pounds to the 
square inch. 
The total heat- 
ing surface is 3,053 square feet, and the grate area 
49.5 square feet. 

It will be seen from this description that the engine 
is of a standard type. The tender, however, departs 
very broadly from the old lines with which we are 
familiar. The water tank, instead of being of the rect- 
angular pattern, is cylindrical. It is built of 44-inch 
steel, and measures 8 feet in diameter by 23 feet in 
length. It is carried on a narrow frame, which for 
reasons given below is much lighter than that of the 
ordinary type of tender. The length over bumpers is 
26 feet 3534 inches. At about the mid-length of the 
tank there is a plate-steel saddle, which serves to sup- 
port the rear end of the coal hopper. The latter occu- 
pies the space above the forward half of the tender, 
and it is of a general rectangular form, with a sloping 
bottom arranged at the proper pitch to give a free de- 
livery. of the coal to the foot-plate. The trucks are of 


the arch-bar, simplex bolster type, with cast-iron, steel- 
the journals 


tired wheels, 8314 inches in diameter, 


<a 
oe 

. 

- | 


Scientific American 


measuring 5% inches by 10 inches. In a light condi- 
tion the tender weighs 46,740 pounds. Fully loaded 
with coal and water, its weight is 136,450 pounds, or 
68 tons, which, by the way, was the weight of a good- 
sized locomotive not so very many years ago. The 
water capacity is 7,000 gallons, and the coal capacity 
14 tons. 

The advantages of the Vanderbilt tender are many. 
For its capacity and weight the cylindrical form is the 
strongest that can be used. Its transverse strength is 
so great that, in spite of its length of over 26 feet, the 


tank is quite capable of carrying its load of 29 tons of 
water without any center support, and, consequently, 
the underframe can be made very much lighter than 
would be necessary in a tender of the same capacity 
but of the rectangular shape. The frame need only be 
made strong enough to withstand the pulling and push- 
ing stresses of the engine, and, as compared with the 
standard type of frame, it is remarkably narrow and 
light. In a comparison of two tenders, one rectangular 
and the other cylindrical, and each carrying 7,000 gal- 
lons of water and 14 tons of coal, there is a saving of 
about 7% tons of weight in favor of the Vanderbilt 
type. A further advantage is that the fuel is located 
at the forward end of the tank, immediately at the 
back of the foot-plate, and, therefore, in the most con- 
venient position for the firemen. 
rr ee 

The British consul at Bahia states that ropes made 
from the fiber of the caroa plant will soon rival the 
best manila. 
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OPENING OF THE NEW YORK RAPID TRANSIT 
SUBWAY. 

On October 27 the Rapid Transit Subway of this city 
was formally opened with simple but dignified cere- 
monies that took place inthe City Hall. Mr. Alexander 
E. Orr, representing the Rapid Transit Commission, 
formally handed over the road to the Mayor, and after 
a party of invited guests had made a trip over the sys- 
tem, the sale of tickets commenced at seven o’clock 
in the evening, and the citizens of New York were 
thus placed in possession of this splendid addition 


to its travel- 
ing facilities. 
In our issue 
of September 


10 we gave an 
illustrated de- 
scription, deal- 


ing with the 
general feat- 
ures of the 


road, its route, 
con struction, 
equipment, and 
method of op- 
eration, and to 
that article 
reference is 
now made for 
the fuller de- 
tails which it 
is not neces- 
sary to elabor- 
ate here. 

In no 
of the world 
is there an 
undergroun d 
railroad that can compare in size, capacity, and speed 
with this. The total length of the line is 24.7 miles, 
of which 19 miles is underground and 5.7 miles is 
carried on an elevated structure. It includes 6.7 
miles of four-track, 7.4 miles of three-track, and 10.6 
miles of two-track road. If we include 5 miles of 
switches and sidings, there is a total track mileage 
of 70 miles. The contract was let four years ago for 
$35,000,000, this being the amount necessary for the 
construction of the road. The equipment, power sta- 
tion, etc., cost $12,000,000 more, making the total cost 
$47,000,000. 

There are two classes of service, express and local; 
the former using the two inside tracks, and the latter 
the two outside tracks of the four-track road. Ex- 
press trains, which will run at a speed of about 25 
miles an hour including stops, are made up of eight 
ears, of which five are motor cars. The local trains, 
which will have a speed of about 16 miles an hour, in- 
cluding stops, are made up of six cars, four of which 
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SECTIONAL VIEW OF THE SUBWAY POWER STATION, 


Width, 200 feet ; length, 694 feet. 
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are moter cars. The motor cars carry two 200-horse- 
power motors each, or 400 to the car, or 2,000 for the 
express trains. On tangents the expresses will attain 
a maximum speed of about 50 miles an hour. Special 
precaution has been taken to safeguard the passengers. 
The wooden cars have steel underbodies, and these 
will gradually be replaced by all-steel cars, built with 
a view to rendering them both fireproof and collision 
proof, the cars being of a modified vestibuled type, with 
special construction at the ends to prevent telescoping. 
A block signal system, which includes the latest re- 
finements in the way of automatic stops at the signals, 
absolutely preventing a train running into a block 
when the signals are against it, has been installed, 
and it is likely that the enviable record of the ele- 
vated roads in respect of the small number of acci- 
dents, will be surpassed on the Subway system. 

The present article is devoted more particularly to 
the great power station, which has been built at 
Fifty-ninth Street and the North River, the spot being 
chosen for its central location with regard to the dis- 
tribution of the current, and because of the facilities 
afforded for water transportation, and transportation 
by rail on the New York Central Railroad tracks, which 
run past the power house. The building occupies an 
entire block, and measures 200 feet in width by 694 
feet in length. It is divided longitudinally by a cen- 
tral wall into two portions. The northern half, 117 
feet in width, is known as:the operating: room, while 
the southerly half, 83 feet in width, is the boiler house. 
As will be seen from our accompanying sectional draw- 
ing, the operating room or engine house is built with 
galleries extending the whole length on each side, 
those on the northerly side containing the electrical 
apparatus, those on the southerly side being occupied 
chiefly by the steam-pipe equipment. When the plant 
is entirely completed, it will contain six sections. 
Each section, with the exception of the turbine 
section, consists of twelve boilers, two engines, 
each connected to a 5,000-kilowatt alternator, together 
with the necessary condensing and boiler feed equip- 
ment, and a chimney, there being six chimneys in all. 
A novelty in respect of the last named is that they 
are carried on the steel structure of the building, upon 
a platform at an elevation of 76 feet above the base- 
ment floor. The supporting columns for carrying the 
chimneys form part of the regular system of columns 
of the boiler house. The top of each chimney is 225 
feet above the gratebars, or 162 feet above the top of 
the supporting platform, and each weighs 1,200 tons. 
The obvious advantage of this arrangement jis that 
the brick portion of the chimney extends only from 
about the level of the roof upward, the interior of the 
boiler house being thus entirely free from brickwork, 
and the space thus saved is available for boilers. This 
enables the line of boilers to extend continuously 
through the whole length of the house, and preserves 
the general symmetry of the installation. Above the 
boiler house, extending the full length thereof, is a 
cecal bunker capable of holding 18,000 tons of coal. Im- 
mediately below the bunkers, and all on the same 
floor, are the boiler economizers, and below these again 
are the boilers, which are arranged in two long lines 
confronting each other, with a central platform be- 
tween them, from which they are fired. The ashes are 
dumped by gravity into hoppers, which deliver them 
to small ash dump cars running on tracks in the base- 
ment. The cars are drawn out by a small electric 
locomotive to the water front, where they are dumped 
into a 1,000-ton bin, to be subsequently disposed of by 
barge or otherwise. 

The coal is brought in barges or vessels to a pier 
on the water front, where it is unloaded by coal-un- 
loading towers, crushed, weighed, and carried by belt- 
conveyors to a system of 30-inch elevating beit-con- 
veyors, by which it is elevated to the top of the boiler 
house and delivered to a system of 20-inch, horizontal 
belt-conveyors, for even distribution throughout the 
bunkers. 

The boiler room will ultimately contain seventy-two 
Babcock & Wilcox boilers, with an aggregate heating 
surface of 432,576 square feet. They will operate at 
a working steam pressure of 225 pounds to the square 
inch. It is ultimately intended to apply superheaters 
to the whole boiler plant, but before doing so a trial is 
being made of two well-known makes of superheaters 
built in this country. Special attention has been paid 
to the design of the steam piping, and all fittings arc 
made somewhat heavier than is customary in ordinary 
practice, and they are all of special design. The line 
and bent pipe is of wrought iron, with loose flanges 
made of wrought steel rolled at the Krupp works. The 
engine equipment when all is completed will consist 
of eleven 7,500-horse-power Allis-Chalmers engines of 
the same general type as those installed in the 76th 
Street power station of the elevated road of this city, 
which have already been described in this journal. As 
these are capable of working at overload up to 11,000 
or 12,000 horse-power, the total horse-power of the 
plant for traction purposes alone will aggregate say 
121,000 horse-power. To this must be added four 
steam turbines used for electric lighting and two ex- 
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citer engines, which would bring up the total horse- 
power for this station to a maximum capacity, when 
pushed to the utmost, of 132,000. 

The main engines are each made up of two compon- 
ent compound engines, driving a common skaft, upon 
which is carried the 5,0@0-kilowatt generator. The 
high-pressure cylinders are placed horizontally and 
the low pressure vertically, each pair connecting to a 
common crankpin. The high-pressure cylinders are 
42 inches in diameter, the low-pressure 86 inches in 
diameter, and the common stroke is 60 inches. This 
is for each cylinder, as compared with the Manhattan 
engines, a reduction in diameter of 2 inches, the stroke 
being the same and the revolutions per minute, 75, 
being also similar. The steam pressure of the Rapid 
Transit Subway engines is 175 pounds, as against 
150 pounds for the earlier engines. The low-pressure 
and the high-pressure piston rods are both 10 inches 
in diameter, and the crankpin is 20 inches in diameter, 
an increase of 2 inches over the dimensions of the 
Manhattan engines. The low-pressure valves are 
single-ported Corliss, and the high-pressure valves are 
of the poppet type. At the journals the shaft is 34 
inches in diameter, and the length of the journals is 
60 inches. 

The guarantees of the engines specify that they 
must ‘be capable of operating continuously, when 
indicating 11,000 horse-power, without producing ab- 
normal wear, jar, noise, or other objectionable results. 
They are to be so proportioned that if desired they 
can be operated with a steam pressure at the throttle 
of 200 pounds above atmospheric pressure. They must 
also operate successfully under 175 pounds pressure, 
should the temperature of the steam be maintained at 
the throttle at from 450 to 500 degrees. Finally, the 
engine must not require more than 12% pounds of dry 
steam per indicated horse-power per hour when indi- 
cating 7,500 horse-power at 75 revolutions per minute, 
with a vacuum of 26 inches at the low-pressure cylin- 
ders, with a steam pressure at the throttle of 175 
pounds, and with saturated steam at the normal tem- 
perature due to its pressure. 

The turbo-generators for electric lighting consist of 
four Westinghouse-Parsons multiple-expansion, par- 
allel-flow turbines, each consisting of two turbines 
arranged in tandem-compound. The alternators will 
run at a speed of 1,200 revolutions per minute, and 
produce current at a pressure of 11,000 volts. Each 
unit will have a normal output of 1,700 horse-power, 
and it is guaranteed to operate under 450 degrees of 
superheat. The guarantee under a full load of 1,250 
kilowatts is 13.8 pounds per electrical horse-power 
hour, which, it will be seen, is considerably lower than 
the guarantee for the reciprocating engines. There 
are also two exciter engines of the compound type, di- 
rect-connected to 250 kilowatt generators. 

In view of the fact that the efficiency of the engines 
depends so largely on the vacuum, particular care was 
given to the design of the condensing plant. Each 
engine is supplied with two Alberger barometric con- 
densing chambers, each attached as closely as possible 
to its respective low-pressure cylinder. The circulat- 
ing pumps are vertical, cross-compound, Corliss en- 
gines. Their foundations are on the basement floor; 
but their steam cylinders are above the engine floor 
and are, therefore, under the eye of the engineer. The 
normal capacity of each pump is 10,000,000 gallons per 
day; therefore, the total pumping capacity of the sta- 
tion is 120,000,000 gallons per day. 

The 5,000-kilowatt alternators, like the engines, 
closely resemble those of the Manhattan Railway Com- 
pany. They deliver 25-cycle alternating three-phase 
current at a pressure of 11,000 volts. The revolving 
part is 32 feet in diameter, and it weighs 332,000 
pounds. The machines stand 42 feet in height, and the 
total weight of each is 889,000 pounds. The revolving 
parts have been constructed with a view to securing 
ample ability to resist the centrifugal forces which 
would be set up should the engines, through some acci- 
dent, run away. The hub of the revolving field is of 
cast steel, and the rim is connected to the hub by two 
huge disks of rolled steel. The alternators have forty 
field poles, and they operate at 75 revolutions per min- 
ute. Field magnets form the periphery of the revolv- 
ing field, the poles and rim of which are built up of 
steel plates, dovetailed to the driving spider. The 
armature is carried outside of the field and is sta 
tionary. : 

Current is delivered at 11,000 volts to eight sub- 
stations, where it is transformed and converted to 
direct current at a potential of 625 volts, at which 
it is delivered to the third or contact rails. As ex- 
plained in our article of September 10, the third rail 
is protected by a lateral and overhead shield, which 
should prove fully effective in safeguarding the work- 
men or passengers from injury. 

We take this opportunity to express our indebtedness 
to Mr. George S. Rice, the Chief Assistant Engineer 
of the Rapid Transit Commission, for his invariable 
courtesy and assistance in the preparation of the 
many articles that we have published during the con- 
struction of the Subway. 
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Automobile Notes, 


One of the automobile novelties at the St. Louis fair 
is a self-moving lunch wagon. Besides the usual 
cooking paraphernalia of a lunch wagon, this one is 
fitted with a 25-horse-power gasoline motor and trans- 
mission, and is mounted on rubber-tired artillery 
wheels, on which it rolls about at from four to ten 
miles an hour. The wagon is illuminated at night 
by thirty electric lights. 


An interesting motor-boat race is scheduled to take 
place on Saturday, October 29, on the Hudson River, 
when Mr. Frank Croker’s new boat, which was built 
by the Herreshoffs and has been fitted with a 90- 
horse-power Mercedes engine, will race the “Challen- 
ger’—the boat which went to England to race for the 
Harmsworth cup. The race is to be run from New 
York to Poughkeepsie and back, a total distance of 
140 miles. As it is the first long-distance event of this 
character to be held in America, it will no doubt be 
watched with great interest by many. 


Two handbooks that will be found very useful to 
the intending purchaser of an automobile and the 
confirmed user respectively are the “Handbook of 
Gasoline Automobiles” and. the “Automobile Laws of 
All the States.” In the former book no less than sev- 
enty-six of the latest types of leading American and 
foreign gasoline motors are illustrated, and their main 
specifications given, thus making it possible to readily 
compare them and determine which one suits a person 
the best. The pamphlet of State laws regulating auto- 
mobiles has been compiled by the Automobile Club of 
America. It contains the laws of all those States 
which have passed legislation on this subject, and it 
will consequently be found very useful to tourists, as 
it will aid them in determining in advance whether it 
is necessary to procure a license and number before 
traveling through a given State. The necessity of 
having a separate number for each State (which is the 
law in several of our principal States) has -become 
such a nuisance to tourists that the National Associa- 
tion of Automobile Manufacturers is about to take 
steps to stop it and to make one number with the 
initial letter of the home State serve for all States 
through which a car may pass. It is to be hoped that 
the Association will succeed in bringing about such a 
result. 


The New York Juvenile Asylum, which now is lo- 
cated in the Borough of Manhattan, will soon move to 
a site on the Hudson River near Dobb’s Ferry, when 
a change will be made in the manner of housing the 
children in its care. They will be placed in ‘homes” 
where a group of about twenty children will constitute 
a “family,” and as the inmates of the asylum are very 
numerous, there will necessarily be several of these 
houses. The cooking will be done in one kitchen, and 
it has been decided by the management that in order 
that the delivery of food to the different homes shall 
be done with as little delay and as economically as 
possible, an automobile shall be made use of. Before 
coming to a final conclusion in this matter the opin- 
ions of a number of builders of automobiles were 
sought. and all regarded the scheme as not only feasi- 
ble but desirable for the purpose. A vehicle will be 
built for the special work and will be heated in some 
manner so that the food will be delivered hot. While 
the general plan has been decided upon the details 
remain to be worked out, and several designers and 
builders of automobiles have promised to consider the 
matter and submit plans for this novel vehicle. 


Automobile affairs are not far behindhand in India, 
if we are to judge by the 833-mile reliability run which 
is to be held between Delhi and Bombay. It is organ- 
ized by the Motor Union of Western India. The trip 
is to be made in eight days, comprising stages between 
the large towns varying from 147 to 71 miles. The 
run begins oi: the 26th of December, starting from 
Delhi, and ends at Bombay on January 2. This is the 
first contest of the kind which has been held in India. 
It should be remarked that that country offers a wide 
field for the automobile industry, both for transporta- 
tion of freight and voyagers, as well as for postal ser- 
vice and agricultural work. The present test is not a 
speed trial, as the minimum is fixed at 12 miles an 
hour and the maximum at 30 miles, which is not to be 
exceeded. The object is to determine the best type of 
car, the one which will be in the best condition after 
the run and which has the least number of stops and 
accidents. The prize consists of a cup of high artistic 
value, which is offered by the Kaikwar of Baroda. 
Different Indian princes have offered prizes for other 
tests which are to be held at the same time. These 
will bear upon the type of car which is best adapted 
for road use in agricultural districts that have no rail- 
road facilities; for carrying passengers, freight, and 
mail matter, besides motor bicycles and quadricycles. 
For the Delhi-Bombay contest the cars must be pre- 
sented by amateurs. Entries are received up to the 
15th of December, and information can be obtained 
from the secretary of the Motor Union of Western 
India, Bombay. 
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Corresporicdletics, 
Vestibuled Bay Coaches, 
To the Editor of the ScIENTIFIC AMERICAN: 

I have read with much interest your article in a re- 
cent issue on “The Menace of the Pullman Car,’ and 
also the letter of Mr. Clark on the Southern Railroad 
accident. There is something to be said in favor of 
the railroads in this matter, for there is a disposition 
on their part to use a type of day coach on through 
trains which does not easily admit of being crushed 
or telescoped. There are three solid Pullman trains 
running in each direction between Boston and New 
York, and several others that include day coaches of 
heavy ,vestibuled type. The New York Central western 
trains are practically all vestibuled coaches, and the 
Lake Shore Limited and Twentieth Century are, of 
course, all Pullman. The same thing applies on the 
Pennsylvania, and their standard day coach gives every 
appearance of solidity and of standing up under a heavy 
strain. All the evening trains from Chicago to St. 
Paul are of the solid vestibule variety, likewise the 
different roads to California, with their Overland and 
Sunset Limited. I am aware of the fact that a few 
trains are composed of a mixture of combination 
smokers, ordinary day coaches of the older type, and a 
Pullman or two at the rear end. This is a dangerous 
combination; but such trains as a rule run on much 
siower schedule, and do not average much more than 
thirty or thirty-five miles an hour. In the districts 
around Boston the railroads are gradually withdraw- 
ing the light day coaches and placing them in the 
suburban service, they being supplanted on the through 
expresses by the heavy, wide-vestibuled type. Of 
course such a change cannot be made in a month or 
a year, but it does seem as if the railroads are show- 
ing a progressive spirit. W. M. SNELN. 

Melrose, Mass., October 14, 1904. 

The Romance of Light. 
To the Editor of the ScIENTIFIC AMERICAN: 

I have just been reading in your issue of August 27 
a most interesting article entitled “The Romance of 
Light,’ by Fred Hovey Allen. He shows that man 
commenced with the pine torch, and says: “The ex- 
pression that mankind was plunged in darkness dur- 
ing the early ages is true in every sense.’ It seems 
to me that exception must be taken to this sweeping 
remark in the case of the ancient Egyptians. So far 
as I am aware, no lamps have ever been found there 
which could be proved to be older than the period of 
the Roman conquest; and yet if one grants that they 
had the common smoky little clay hand lamps for use 
above ground, how did they manage underground? 

In the Valley of the Tombs at Luxor there are num- 
erous tunneled tombs, that run for hundreds of feet 
into the side of the mountain. They are anywhere 
from eight to say fifteen feet in average diameter, 
square in cross section, and vary to the right and left 
and up or down during their length, so that to reflect 
light from the mouth by means of mirrors would have 
been” quite impossible, especially with workmen con- 
tinually passing in and out. 

Now the walls of these tombs are literally covered 
with the finest hieroglyphics, either incised or sten- 
ciled in red and black, and in a new tomb these are as 
fresh and clean as the pages of your paper. In old 
tombs they are more or less smoked by the torches of 
the gnides. 

I have thought of phosphorus lamps; but they would 
hardly give general illumination enough to follow 
out a large design. Possibly bottled fireflies, as in 
southern India, or beetles, as in South America, might 
be utilized; but both methods seem toc primitive. 

Could they have had electricity? 1 saw it stated 
some time ago that some English electrician was going 
to deliver a lecture at St. Louis on “Electricity Among 
the Ancient Egyptians;” but I have seen no reference 
tu it since. 

I am very much interested in all that pertains to 
the mechanical or rather the physical triumphs of the 
ancient Egyptians, and have done some little work in 
that direction. If Mr. Allen or any of your other read- 
ers have any information or ideas on this; particular ap- 
plication of the light problem, I would. much like to 
hear them. L.. W. Barner, 

Commander U.S. N., retired. 

14 Rue Cimarosa, Paris. 


Proposed Motor Boat Race Across the 
Mediterranean, 


The proposition which has been made by-Le Matin, 
one of the leading Paris journals, to hold an auto- 
boat race from Algiers to Toulon across the Medi- 
terranean, has awakened considerable enthusiasm 
among sportsmen. The idea seems to be a very prac- 
tical one, as it affords an intermediate distance be- 
tween Calais-Dover and Paris-Trouville and the pas- 
sage from Havre to New York, for which M. Charley 
offered his $10,000 prize. The intermediate course 
will afford a more gradual transition to the Atlantic 
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trip and will give many valuable points which can be 
turned to account in making the longer sea voyage. 
The course from Algiers to Toulon is not of an unrea- 
sonable length, in view of the present capabilities of 
the racers, but is long enough to give the pilots an 
idea of how to navigate during the night. Besides, 
the region which will be traversed has the advantage 
of offering different places of refuge in case of a mis- 
hap, namely, the Balearic Islands on the west, Corsica 
and Sardinia on the east. The boats could reach any 
of these different points by using a sail. Most of the 
different sportsmen who have already entered for the 


‘ Atlantic race think the idea is an excellent one, and 


some of them have already engaged for the event. 
Among these are M. Charley with two Mercedes racers 
and one cruiser, Fournier with a Hotchkiss racer, and 
Dalifol with an Abeille 80-horse-power motor, M. 
Charley proposes to found a Mediterranean Cup valued 
at $2,000. M. Gaston Menier, the well-known sports- 
man, also favors the idea and will help it along. In 
a recent interview M. Daymard, who is one of the lead- 
ing naval authorities and designed many of the trans- 
atlantic liners, among others the “Lorraine” and the 
“Savoie,” gave his opinion upon the subject of the 
long-distance races. He is convinced of the utility of 
these events. As to the length of the racer, expe- 
rience alone will tell whether a short boat 40 feet in 
length, or a longer one of 75 or 80 feet shouid be used. 
Before making the run from Algiers to Toulon it 
might be preferable to begin with a shorter distance, 
Nice-Bastia, for instance, which could be made in 10 
hours. But this is not a sine qua non, and he thinks 
the 24 hours’ trip from Algiers to France will be an 
excellent preparation for the Atlantic trip. As to speed, 
he favors a moderate speed of 20 miles an hour. It 
would no doubt be better to have the racers accom- 
panied during the passage. However, the boats should 
be obliged to make the trip without taking on supplies 
of gasoline en route. 

As to the Atlantic trip, many additional en- 
tries have been received up to the present. Baron 
Henri de Rothschild announces that he expects to 
make the trip with a boat which will be built accord- 
ing to some new ideas he has. Among the other en- 
tries are Dalifol (Abeille 80-horse-power motor); Tou- 
rand & Co. (Vantour 80-horse-power); Leon Bollée I. 
(Bollée 120-horse-power); Leon Bollée II, (80-horse- 
power); Henri de Rothschild, and ‘Satan,’ belonging 
to M. de la Heuliére. It may be added that the rules 
for the event will be drawn up so as to exclude any 
rash attempts which are not well planned and whose 
failure would bring discredit upon the enterprise. 

> + Oo 
The Current Supplement, 

A splendidly-illustrated description of the new fast 
protected Turkish cruiser “Abdul Hamid” opens the 
current SuppLEMENT, No. 1504. The Hon. Charles A. 
Parsons, of steam-turbine fame, contributes a paper on 
Invention that will doubtless be read with interest by 
inventors as well as by engineers. Mr. Joseph Horner’s 
practical and thorough discussion of ‘Modern Meth- 
ods of Steel Casting” is concluded. The amount of 
valuable information contained in this one instalment 
of his series will be appreciated at its true worth by 
practical foundrymen. Prof. Simon Newcomb opened 
the St. Louis International Congress of Arts and 
Sciences with a scholarly address on «she Evolution 
of the Scientific Investigator.’ The address is pub- 
lished in full. In accordance with our promise to pub- 
lish in each issue of the SUPPLEMENT an article on the 
World’s Fair at St. Louis, there appear two admirably 
illustrated descriptions of the Italian and Belgian ex- 
hibits, from the pen of our St. Louis correspondent. 
Mr. Charles Ray contributes a thoughtful article on 
“The Education of Blind Deaf Mutes, with the Case 
of Helen Keller.” M. Emile Guarini, a frequent 
contributor to these pages, writes on the ‘‘Siemens- 
Schuckert Continuous Current Wattmeter.” Mr. Day 
Allen Willey discusses the proposed canal to connect 
Montreal with the head of Lake Huron, both from 
the engineering and commercial standpoints. The 
“Origin and Manutacture of Lakes’ is a subject. ably 
handled by Dr. Robert Ruebenkamp from the chemical- 
industrial point of view. Dr. Max Einhorn, in an excel- 
lent paper, makes some contributions to the method 
of radium treatment in medicine, its physiology, its 
diagnostic value, and its therapeutic results in car- 
cinoma of the esophagus. 
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The Scientific American Bailding Monthly for 
November, 


The Scientific American Building Monthly for No- 
vember is a superbly illustrated number. The beauti- 
ful house of Herman B. Duryea, Esq., at Old West- 


_bury, New York, forms the subject of the series on 


“Notable American Houses,” by Barr Ferree, and is 
shown for the first time, the many illustrations in- 
cluding exteriors, interiors, and gardens, the latter 
embracing some unique and especially interesting feat- 
ures. “Old-Time Gardens” is the subject of an appre- 
ciative article, accompanied with illustrations of old 
gardens in New Bedford, Mass. Mr. George McCul- 


lough Miller’s fine house at Morristown, N. J., is illus- 
trated and described, and other important houses are 
those of E. R. North at Montclair, N. J., Albert B. 
Davies, Netherwood, N. J.. Thomas H. Wales, Chest- 
nut Hill, Mass., Robert C. Walsh, Morristown, N. J., 
a cottage at Springfield, Mass., and a stable at Rose- 
mont, Pa. “Sun Parlors” is the subject chosen for 
topical illustrations. The departments treat of “The 
Country House,’ ‘The Household,” “The Garden,” 
“New Books,” “The Chimney,” etc. An article cu 
“Nathaniel Hawthorne on Architecture” is timely in 
view of the Hawthorne centennial. 
Engineering Notes, 

With a view of ascertaining the advantages of elec- 
tricity over gas in lighting railway carriages, a num- 
ber of the dining and sleeping cars on the East Coast 
companies have been fitted at the Doncaster works of 
the Great Northern Railway Company with an electric 
lighting and ventilating apparatus. 


The Norwegian government has decided to put 
into execution the project of establishing an important 
naval base on the northern coast. The site will be 
strongly fortified. Melbie has been suggested as the 
most suitable site for the new base, and fortifications 
will be constructed all along the coast line. 


Two new bridges are now being erected across the 
Seine for the Paris Metropolitan, which crosses the 
river twice, once in the eastern and again in the 
western part of the city. Both these bridges will be 
of considerable size. Wagon tracks and footway will 
occupy the first platform, and upon this the railroad 
tracks will be upheld by iron columns. In Loth cases 
the Metropolitan line runs for a considerable dis- 
tance upon an overhead structure before coming to 
the bridge. After crossing the bridge it enters a tun- 
nel and connects with the existing subway. A third 
bridge is to be constructed shortly to provide for the 
north-south line, which runs directly across the center 
of the city. The line will lie mostly in subway, but 
will come out at a point near the river. The con- 
struction of the new bridge in the central part of 
the city is a matter of some importance, and the 
council has recently opened a concourse for the best 
design, as well as for the execution of the project. 
This concourse closes November 8. 


A new system of manufacturing peat fuel in the 
form of briquettes by a chemical process has been de- 
vised. The raw peat is intimately mixed with lime, 
nitrate of potash, soot, and saccharine matter, by 
which means the water set free from the cellular tis- 
sues of the peat fiber by the action of the lime and 
nitrate of potash is absorbed by the lime, while the 
soot absorbs the oil of the peat. The saccharine mat- 
ter, while strengthening the action of the lime by 
rendering it more soluble in the moisture, also causes 
the blocks of, treated peat to dry.thoroughly from the 
center throughout. The chemicals required cost 18 
to 25 cents per ton of dried peat, and only a slight 
mechanical pressure is required, while the result is a 
fuel of density and calorific value equal to the best 
coal, free from sulphur, and suitable for domestic 
use, for gas making, steam raising, or conversion into 
charcoal for the iron smelters. By erecting the neces- 
sary machinery at the side of the bog, the cost of 
production is estimated to amount to $1.25 a ton. 
The machinery devised is simple and completely auto- 
matic, so that there is no handling from the time the 
raw peat is fed into the hopper at one end until the 
briquettes emerge from the cutter at the other side 
of the machine. 


A cruising gasoline motor propelled boat is being 
constructed by the S. F. Edge Company, of London, to 
the order of a wealthy American, which, when com- 
pleted, will be the largest of this type of craft that 
has yet been constructed. . The boat is essentially in- 
tended for cruising purposes, and therefore it will be 
built upon substantial lines. It is to measure 65 
feet in length, and to have a carrying capacity of 
six passengers and a crew of.two men. The appoint- 
ments of the boat will be carried out upon a luxurious 
scale. It will be propelled by gasoline motors aggre- 
gating 340 horse-power. There will be two sets of 
engines each of 150 horse-power, placed on either 
side, and a smaller one of 40 horse-power placed 
centrally. This latter engine is specially intended 
for cruising at a low speed, starting the boat, and 
bringing it alongside the anchorage, where the higher- 
powered engines could not be easily or economically 
handled. At the same time it will be possible to em- 
ploy it for augmenting the 150 horse-power engines 
at high speed, though it is not anticipated that it 
will afford much assistance in this direction. The 
boat will have an average speed of 20 miles per hour, 
and will carry sufficient fuel for ten days’ continuous 
running at full speed. One of the terms of the con- 
tract is that the boat must cross the Atlantic under 
her own power, and be delivered at New York upon 
her own keel. It is expected that the journey will 
occupy from six to seven days. 
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EFFECT OF SHELL FIRE ON THE RUSSIAN CRUISER 
“ ASKOLD.” 

To many of our readers the accompanying series of 

views, taken by our correspondent at Shanghai, of the 

badly-battered Russian cruiser “Askold,’”’ will strongly 
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through, or if it was worsted in the engagement, it 
was to make for the German port of Kiauchau, and 
avail itself of the temporary refuge thus offered. There 
is little doubt.that this matter had been arranged be- 
forehand with the German government, which through- 
out the whole of this war has 
stretched to its uttermost limits 


Admiral Metzenstein Complimenting Crew on Their Bravery, 
and Announcing Birth .of the Heir to the Throne. 


call to mind the photographs which we published in 
1898 showing the effect of shell fire on the Spanish 
cruisers. The sortie of the Port Arthur fleet was made 
in response to orders sent from St. Petersburg, in ac- 
cordance with which the Russian admiral was to endeav- 
or to break through the Japanese line of blockade and, if 
successful, steam to the northward, making all possible 
speed for Vladivostock. The fleet was to be assisted in 
this by the armed cruisers of the Vladivostock 
squadron, which were to steam south and effect a 
junction, presumably in or near the Straits of 
Corea. If the Port. Arthur fleet failed to break 


Hole at Waterline Made by Shell that Lodged 
in the Coal Bunkers. 


Hole Made by Large Shell Just Below 
Main Deck. 


the meaning of the term ‘“benevo- 
lent neutrality.” If the Port Ar- 
thur fleet suffered a reverse, it was 
well understood that such ships as 
gained this German port could at 
least be saved from destruction by 
following the course that was ulti- 
mately pursued, and disarming. It 
is a matter of history how the ma- 
jority of the fleet was driven back 
in confusion into Port Arthur, and 
the rest of it scattered, some of the 
ships taking refuge at Kiauchau, 
and others making for the Chinese 
port of Shanghai. Among the lat: 
ter was the fast 23-knot protected 
cruiser ‘“Askold.” 

On reaching Shanghai, the ‘Ask 
old” was docked at once, and imme 
diate repairs were commenced. 
The stay of the vessel was pro- 
longed considerably beyond the pe- 
riod allowed by international law, 
and the Chinese government ordered her to vacate 
her moorings by August 23, when she was to leave the 
port or disarm. To this order she paid no attention, 
and as she had overstayed the time limit, it was 
feared that serious international complications would 
be precipitated by the Japanese violating Chinese neu- 
trality, and entering the harbor to capture or destroy 
the vessel. Finally, on August 26, the Russian au- 


The Russian Cruiser * Askold” in Drydock for 
Repairs. 


Portion of Wrecked Smokestack Lying on the Dock, 


Ocrosber 29, 1904. 


thorities ordered the disarmament of the vessel. 

The ‘Askold” was under hot fire from the Japan- 
ese fleet during the time she was within range, and 
she received many hits from shells, big and little. 
Our illustrations show very graphically the destructive 
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Smokestack Wrecked by Shell Fire. Effect of Fragments as 


They Passed Out of the Stack. 


effect of the fire, and none more so than the near view 
of a portion of one of the smokestacks. This stack 
was hit near the base, and the lower portion of it was 
practically blown to pieces, being so completely shat- 
tered that the smokestack sank in upon itself, so that 
when the vessel entered the harbor it looked as though 
she had four smokestacks of even height, and a fifth 
stack that was only about three-quarters as tall as the 
others. When the shell struck the nearer side of the 
smokestack, it burst, and the fragments, big and 
little, passed out through the opposite side, tearing 
several large, gaping holes and hundreds of smaller 


Damaged Plating Removed Preparatory to 
" Replating. 


Base of Smokestack Blown to Pieces 
by 12-Inch Shell. 


“ ASKOLD,” WRECKED BY JAPANESE SHELLS, AT SHANGHAI FOR REPAIRS. 


OctToser 29, 1904. 


Trader and Mail Bicycle Equipped with Mexican Saddle Drawn by 
Eskimo Dogs 700 Miles Through Alaska. 


rents. As will be seen from the illustrations, some of 
these were large enough to admit a man’s body, while 
others were an inch or less in diameter. We have 
never seen a photograph of the destructive effect of a 
bursting shell that was so eloquent as this one, and it 
is easy to picture the terrific slaughter that must take 


Mac,” the Wise Bear from the Yukon, 
and an Eskimo Boy. 


place in a crowded battery when a shell of this kind 
bursts, and the thousand flying fragments sweep across 
the inclosed space. The funnel that was so badly 
crippled that it fell in upon itself was the fifth and 
last. The fourth funnel was also so much shattered 
that it had to be taken out and repaired. The big shell 
that passed through the fifth funnel, after wrecking 
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it, blew out a large portion of the opposite bulwark, 
leaving the great rent shown in one of our illustra- 
tions, the view being taken from the opposite side of 
the ship from which the shell entered. Another big 
shell passed through the vessel between the main and 
gun decks, badly wrecking the interior of the vessel. 
Another shell struck the “Askold” at the waterline 
and lodged in the coal bunkers. The repairs to the 
ship consisted in replacing the funnels, cutting out 
the damaged portions of the shell of the vessel, and 
building in new plating in its place. An interesting 
photograph is the one showing Admiral Metzenstein 
complimenting the crew of the ‘‘Askold.” The sailors 
and officers seen in this cut are the survivors that 
passed unharmed through the fight. 

The “Askold,” which was built at Krupp’s in 1900, 
is a protected cruiser of 6,500 tons displacement and 
23 knots speed. She carries twelve 6-inch, 45-caliber 
rapid-fire guns, twelve 3-inch rapid-fire guns, and ten 
smaller rapid-fire pieces, besides two submerged tor- 
pedo tubes and four above-water tubes. She is one of 
a half-dozen vessels of similar speed and type, among 
which was the ill-fated “Variag,” which was sunk by 
gun fire in the harbor of Chemulpo at the commence- 
ment of the war. 
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A New Form of Pleasure Boat, 


Capt. Louis Larsen, of Muskegon, Mich., a well- 
known sailor of the Great Lakes and formerly master 
of the steamer “Charles B. Hackley,’ has recently re- 
ceived patent papers on a new form of pleasure boat 
which will have many attractive features for tourists 
and excursionists. In this craft there are not only 
means for constantly surveying the floor of the stream 
immediately under the boat, but also for making pic- 
tures of the same. The latter will open a new field for 
the amateur photographer, if the captain’s scheme 
proves entirely practicable. The boat as designed by 
Larsen is supplied with a glass bottom, and under the 
bottom of the craft is an electric light which will 
illuminate the water and the bed of the stream for 
some distance around. A hooded refiector makes it 
possible to sit comfortably in the boat ‘and witness the 
curious things in the water below with great ease, 
and pictures may be taken also through means of the 
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A Group of Eskimo, Showing the Skillful Manner in Which Their 
Sealskin Garments are Cut and Decorated. 


mirror. The captain has in his possession a number 
of photographs which were taken by this means, and 
these are said to be quite satisfactory, although they 
were made in the early spring, when the water was 
clouded with dirt washed down into it. These boats 
will be used on Lakes Mona and Muskegon during the 


Halt-Breed Eskimo Girl. 


summer season. Boats of this type have long been 
used in Florida and California waters. 


ESKIMO VILLAGE AT THE WORLD'S FAIR, 
BY THE &T. LOUIS CORRESPONDENT GF THE SCIENTIFIC AMERICAN. 
The St. Louis Fair is particularly rich in subjects 
of ethnologica) interest, and tribes from almost every 
corner of the earth are gathered within its inclosure. 


Copyright 1904 by Louisiana Purchase Exposition Cempany. 


Eskimo Village and Natives. with Dogs, Showing the Topeks or Huts 
Made of Sealskin. 


“Mac,” the Wise Bear, Driven by Eskimo Children. 


ESKIMO VILLAGE AT THE WORLD'S FAIR. 
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@ne of the best exhibits of this kind is the Eskimo 
Village, the inhabitants of which, ‘representing two 
tribes, one from Labrador and the other from Alaska, 
localities that are 2,700 miles apart, have been brought 
to the fair by ‘Dick’ Crane, a pioneer Alaskan ex- 
plorer and trader, whose picturesque history is well 
known throughout the new gold fields. After many 


years’ residence among these people, he had so ‘far | 


won théir confidence that he was able to persuade 
several families, nine in all, to come to St. Louis. 
With them he brought twenty-six Eskimo dogs, a 
large number of sleds, native implements of the chase 
and of domestic use, and a museum of articles itlus- 
trative of Eskimo life. The whole exhibit is one 


of the most genuine of its kind, and the American ~ 


citizen may see these strange people from the North 
housed in their summer tents of sealskin or their win- 
ter ‘‘igloos” or snow houses, and engaged, the womén 
in their domestic duties of sewing, cooking, etc., and 
the men in their various feats of skill, whether in 
the hunt or in their pastimes, of which they are un- 
usually fond. Mr. Crane has made a careful study of 
the Eskimo, and has formed a high opinion of his 
kindly disposition and sturdy qualities. He is satis- 
fied that it is a mistake to suppose that because of cer- 
tain facial similarities, these people are of Japanese 
er other Asiatic origin; rather he is disposed to think 
that they are a branch of the North American Indian, 
whose peculiarities of physical and facial make-up are 
due to climatic and other formative influences. They 
are a people that use the upper part of the body far 
more than they do their lower limbs, consequently 
they are enormously strong in the arms, shoulders, 
and back, a fact which is 
proved by various feats of 
lifting and carrying that 
they perform in their na- 
tive village. The cold cli- 
mate and the complete iso- 
lation of the people have 
combined to produce that 
exceedingly kindly and 
friendly disposition which | 
shows in the genial coun- 
tenance of the Eskimo, and 
is evidenced by the win- 
ning smile and outstretch- 
ed hands with which they 
come out of their tents 
and greet the _ visitor. 
They live four or five to- 
gether during the winter, 
in their igloos, which they. 
can build in from twenty Zo 
minutes to half an‘hour: , 
For a window they use a 
block of transparent ice. 
Four or five will crowd 
into one of these warm 
abodes, with a whale or 
seal oil lamp, consisting 
of a hollow dish with a 
little moss for a_ wick, 
which serves to give them 
both light and heat. The 
temperature, when the 
lamp is lighted, will soon 
run up to ninety degrees. 

The sociability of the 
Eskimos has won them many friends among fair-goers; 
their abodes are sweet and wholesome, and they may 
be seen continually washing their clothes, while in 
spite of their close quarters vhere is no offensive odor 
ncticeable. 

One of the most interesting of our photographs 
shows what is neither more nor less than a “dogmo- 
bile.” It seems that a few years ago, when Crane was 
carrying mail and other matter over a 22-mile route 
on the Dawson trail, a ‘‘tenderfoot” came into the 
country bringing with him, of all things in the world, 
a bicycle, which he quickly discarded. It occurred to 
the trader that in the summer months this’ might 
make an excellent substitute for his dog sled; accord- 
ingly solid tires were put on, a huge Mexican saddle 
took the place of the bicycle saddle, a whiffletree of 
bone was constructed, and with a team of four Eskimo 
dogs this novel conveyance served for journeyings 
over the trail, which aggregated between 700 and 800 
miles in a single summer. 


: ell al Ranesccaticnancanini ik 

It is stated that the French colonial party have in- 
structed M. Leroux to submit a proposal to the Em- 
peror Menelik to bring about internationalization of all 
royal lines for which concessions had been or might 
be granted in Abyssinia. The Negus approved the 
proposal on the condition that a preliminary agree- 
ment should be concluded between the three powers in- 
terested in the question. Negotiations have conse- 
quently been opened between the British. French, and 
Italian governments. As soon as agreement is reached 
work on the construction of the railways will be re- 
sumed. 
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PREPARATIONS FOR THE AIRSHIP CONTEST AT 
ST. LOUIS. 

The first attempt in the history of aeroplanes to oper- 
ate a flying machine of that type carrying a man 
through thé air was made on Thursday, the 6th instant, 
in the Stadium at the ‘World’s Fair by experts in 
aeronautics, and was considered by all of them a re- 
markably successful venture. Among those who wit- 
nessed Mr. Avery’s trial performances were Major 
Baden-Powell, Mr. Chanute, Mr. Baldwin of San Fran- 
cisco, Prof. Carl Myers and wife, M. Hippolite Francois 
and party, Mr. J. E. Sullivan of the Washington Uni- 
versity, Lieutenant-Colonel Capper of the British Army 
Balloon Corps and Mrs. Capper, Mr. W. F. Reed of 
London, England, and Captain Von Tschudi of the 
German Army Balloon Corps. Encouraged by the 
plaudits of the scientists who witnessed his initial ven- 
ture, Mr. Avery awaits the time of the great aero- 
nautic contest for which the Exposition Company has 
offered the $100,000 prize. Mr. Avery’s machine, which 
was built by himself, assisted by his brother Frank, in 
the Aerodrome at the Fair, is made upon plans fur- 
nished by Mr. Chanute, the man who built the first 
bridge over the Mississippi River. Mr. Chanute fur- 
nishes original plans free of all cost to any bona-fide 
aspirant for aeronautical achievements. The Avery 
machine is especially interesting because of its light- 
ness, being perhaps the lightest structure of equal sur- 
face area ever built for actual man flight, as it weighs 
but 18 pounds all told. It consists of a light frame- 
work supporting two aerocurves, each 18 feet wide by 5 
feet deep, one placed 4 feet above the other. Behind 
this is a cross-bladed rudder for balance and safety of 
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Car) Myers balloon farm at Frankfort, N. Y., and oper- 
ated there until its evolution qualities were proven sat- 
isfactory. This is all ready for the contest, being ‘kept 
inflated with hydrogen gas, which it holds for. any 
length of time by means of a special machine varnish 
invented and used by Prof. Myers. ; 

Mr. Benbow’s airship is driven by a 4-cycle. gasoline 
motor of 10 horse-power and weighs 110 pounds, actuat- 
ing four side-wheel propellers, with four blades each, 
which open and close at any point desired, so as to im- 
pel the gas spindle up, down, forward, backward, to 
the right or the left at the option of the operator. This 
gas spindle is 74 feet long and °21 feet in diameter, 
contains 14,000 cubic feet of hydrogen, and will sup- 
port a weight of 900 pounds. The vessel made a very 
successful flight of several hundred feet two weeks 
ago, and now awaits participation in the contests. 

The second airship to arrive here was that of Mar. 
cellus McGary, of Memphis, Mo., which has not yet 
been assembled or supplied with gas, and consequently 
has as yet made no trial performances here. 

A third ship to arrive here was that of Mr. T. 8S. 
Baldwin, of San Francisco, Cal. This ship has just 
been assembled in the workshops of the Exposition 
Aerodrome, but has not yet been inflated. It has a 5- 
horse-power engine, and is of the same type as the 
Benbow ship, consequently many who have been favor- 
ably impressed with the preliminary flights of the 
former are expecting great things of Mr. Baldwin’s 
vessel. This ship will be propelled by a two-bladed 
screw in the bow and guided by a rudder, a feature 
which the Benbow airship has had added to its facili- 
ties for steering since its experimental flight two weeks 
ago. Another vessel which 
awaits assembling in the 
workshops of the Aero- 
drome is that of M. Hippo- 
lite Francois, from Paris, 
France, which consists of 
a tramework built some- 
what like a farmer’s hay 
rack, which supports ma- 
chinery operating two 
pairs of screw propellers 
upon each side, making 
| four in all. A 30-horse- 
| power automobile motor 
swiftly revolves these 
screws by pulley and belt 
connection, . provided with 
loose pulley and clutch for 
| starting and stopping. This 
vessel has no rudder, and 
is dependent upon the vari- 
able action of the screws 
on each side to direct its 
course as well as to regu- 
late its speed. As the time 
| for the final contests be- 
tween these five vessels 
approaches, interest on the 
part of the general public 
increases perceptibly, and 
already crowds fill the 
Stadium to watch the trial 
flights of the different 


sabeieel 


SAILING 50 FEET FROM THE GROUND SUSPENDED FROM AN AEROPLANE AT THE WORLD'S FAIR. 


evolution. The machine is propelled by the force of 
gravity acting upon it, the weight including that of the 
operator and the machine, which falls or glides from a 
height downward and forward through the air toa 
landing on the ground. This height is attained by rap- 
idly pulling the vessel forward by means of a copper 
wire attached to a small motor, until the machine rises 
gracefully in the air like a kite, carrying the man in 
its flight. The latter rests along two horizontal bars 
under his armpits and forearms, permitting a free 
movement of the body backward or forward, and a 
swinging of the lower limbs in any direction to coun- 
terpoise the machine or balance any irregularities of 
the wind currents. It is interesting to note in this 
connection that before taking up the study of aero- 
nautics, Mr. Avery was for many years a sailor. While 
at sea he made a close study of the effect of wind cur- 
rents upon sails, and is thus enabled to meet or resist 
the action of the current as he glides through the air. 
Before making the start, the kite-like glider rests upon 
a small platform, which is mounted upon four wheels 
on a small rail track, and it is upon this platform that 
the glider is drawn forward until sufficient speed is at- 
tained to lift the whole thing aloft and send it scud- 
ding through the air. The operator releases the cop- 
per cable at any desired point, allowing the machine to 
glide forward and downward to the ground. The entire 
operation is based upon exactly the same principle as 
the flying of a kite. 

There are four other airships in the Exposition Aero- 
drome which will be entered in the forthcoming con- 
tests. The first of these to arrive here was the T. C. 
Benbow airship, which was built and assembled at the 


ships. 


oe 
Recent large conflagra- 
tions in the business sections of several large cities 
have been the means of booming metal office furniture. 
Some desks and racks of metal, which underwent a 
severe experience at the Baltimore fire, were found to 
be practically uninjured after the fiery visitation but 
also to have preserved their. contents. All of the 
troubles with the. wooden furniture are said to arise 
from the warping and twisting of the wood entering 
into its composition. It is this and nothing more that 
puts a wooden desk out of service, the joints parting 
and the drawers becoming all awry. This cannot 
happen to the metal furniture and therefore its life of 
usefulness is said to be without end. Desks and cab- 
inets of metal are claimed to take the place of the 
safe to a very great degree. It is not necessary for 
the bookkeeper to put his books all in the safe every 
night but simply to stow them away in his desk. This 
is not only a convenience but a saving in the matter 
of safes. The simple lines of these pieces are very 
pleasing and are approved from the sanitary stand- 
point. The articles are now made up in all the de- 
sirable shapes for general office use, including the 
desks of different shapes for various purposes and also 
cabinets of different shapes for filing drawers. 
a i 
Luciano Butti, an Italian inventor, has designed a 
photographic apparatus by means of which it is possi- 
ble: to record 2,000 photographic impressions per sec- 
ond. This discovery will prove of inestimable value 
for the minute observation of insects and other crea- 
tures in rapid motion. The cost of the films approxi- 
mates $10 per 2,000 impressions, so that the apparatus 
will be somewhat costly in operation. 
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THE MOUNTING OF BUTTERFLIES 
FOR NATURE STUDY. 

The collecting of insects and 
butterflies has had its devotees 
since ancient times, but few peo- 
ple have any conception of the 
magnitude of the industry called 
torth by it. In recent years, 
moreover, the addition of nature 
study to the courses of the pub- 
lic educational system in the 
United States has largely aug- 
mented the trade in collecting, 
preparing, and distributing in- 
sect specimens. These are gath- 
ered all over the world by coi- 
lectors—sometimes exclusively 
and sometimes incidentally in- 
sect gatherers—and shipped for 
preparation and export to dis- 
tributing centers, which are 
found in nearly every large city 
here and abroad. For the in- 
formation herein in regard to 
this trade we are indebted to 
Mr. O. Fulda, of New York. 

The prepared butterflies are 
sold for educational and decora- 
tive purposes, and to private and 
professional collectors. The last 
two deal almost entirely in the 
single specimens shown in the 
photograph, and for their con- 
venience a list is kept of the 
constantly changing stock. For 
educational purposes the speci- 
mens are prepared and mounted 
in such a manner that they will 
present not only the butterfly 
itself, but also its entire life, 


egg, caterpillar, cocoon, butter- SMW 


fly, its food and method of pro- 
curing it, the plants on which it 
exists, and frequently its parasites. For 
decorative purposes the butterflies and 
plants or flowers are chosen for the ar- 
tistic effect and celor scheme, and are 
handsomely framed. The results as 
shown in two of the photographs are 
frequently of great beauty. 

The introduction of plants into the 
Mounting of these specimens has 
brought into being an industry of some 
size in itself in collecting and preparing 
them. That the plants may retain their 
natural colors, they must be pressed al- 
most immediately after they are gath- 
ered; and to accomplish this, Mr. Fulda 
uses a special press of light weight and 
easily carried, in which the plants are 
placed between sheets of cotton, these 
between pieces of cardboard, and these 
again between sheets of corrugated 
cardboard, and the pressure then ap- 
plied. If it is necessary to dry the flow- 
ers or foliage quickly, the hot air from 
a lamp placed under the press is allowed 
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to pass between the corruga- 
tions, and in a few hours the 
plant is ready to be mounted. 

The butterflies themselves are 
merely dried with great care, 
pinned upon a special drying 
board. In this board there is a 
cnannel in which the body of 
the butterfly is placed, so that 
the wings may be pinned abso- 
lutely flat. This method leaves 
the specimen rather brittle, but 
with care it may be preserved 
indefinitely. The cocoons and 
small insects like the parasite 
shown in the photograph are 
prepared in a similar manner, 
but the method of preserving the 
caterpillars is different. The in- 
terior portion of the caterpillar 
is removed by carefully pressing 
it out, and the empty skin then 
inflated with hot air and allowed 
to dry. This preserves the true 
form and color and prevents de- 
cay. The specimens are mount- 
ed in an excellent manner by be- 
ing placed in shallow cardboard 
boxes, filled with cotton and 
covered with glass lids. 

The butterflies are sent by the 
gatherers to the _ distributing 
centers in squares of paper 
folded to form a triangle, as 
shown in the illustration. The 
specimen dries out fairly well 
in this way, and may be kept for 
years before being mounted. It 
is only necessary to place it in 
wet sawdust for a few hours to 
soften it, and it may be pinned 
in the regular manner upon the 
mounting or arying board. 
While the rarer butterflies or those ex- 
isting in wild countries are taken in 
their natural state, the commoner varie- 
ties are to-day raised by the thousand 
upon farms especially devoted to their 
culture. 

Se ee ee en 

Father Joseph Murgas, of the Sacred 
Heart Church of Wilkesbarre, Pa., is 
the inventor of a wireless system of 
communication on which he has been 
working for seven years. He was re- 
cently granted the seventh patent cov- 
ering the different features of the sys- 
tem. He says he has conducted com- 
munication with a station located two 
miles from his workshop. The latter 
is in the rear of the rectory, and he 
says that any money he derives from 
his work will be turned over to the 
church. Father Murgas took degrees in 
electrical science in Vienna eighteen 
years ago, and has Kept abreast of all 
developments in electricity ever since. 
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Business and Personal Wants.’ 


READ THIS COLUMN  CAREFULLY.—You 
will tind inquiries fer certain classes of articles 
numbered in consecutive order. If yeu manv- 
facture these goods write us at once and we will 
send yeu the name and address of the party desir- 
ingtheinformation. im ewery case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. . 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No, 6105.—For anair cleaning apparatus 
for removing dirt and dust from automobile floors, 
cushions, tonneaus, etc. 


AUTOS.—Duryea Power Co., Reading, Pa. i 


Tnquiry No. 6106.—For makers of electrical floor 
siunders ur floor cleaners. 


For hoisting engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 6107.—For manutacturers of modern 
steam heated enameling ovens. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No, 6108.—Wor a machine for making. 
locust pins forelectricor telephone work. | 

Perforated Metals, Hlarrington & King Perforating 
Co., Chicago. 

Tnquiry No. 6109.—For parties to put up a still 
for extracting ammoniafromgas liquor andovuther pro- 
ducts. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 6110.—For parties to manufacture a 
small lace rulling machine. 

If it 18a paper tube wecan supply it. Textile Tube- 
Company, Fall River, Mass. 

Inquiry No. 6111.—For manufacturers of wire- : 
working machinery, also parties to make wire vovered 
with chenille. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 611:2,—For manufacturers of atype- 
writer selling for $50 or $75. 

American inventions negotiated in Europe. Wenzel 
& Hamburger, Equitable Building, Berlin, Germany. 

Tnquirv No. 6113.—For information concerning a 
schoo) of instruction in engraving. : 

Diy BATTERIES.—How to make and use them. Prac- 
lical, with original drawings. Mailed for 25cents. Spon 
& Chamberlain, 1238 Liberty Street. New York. 

Inquiry No. 6114.—Wanted, the agency of any 
guud-selling specialty, samples and fuil particulars. 

Patented inventions of brass, bronze, comp«sitien or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No, 6115.—For manufacturers of sul- 
phuric acid. 

The celebrated ‘“‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of Hast 138th Street, New York. 

Inquiry No. 6116.—For makers of wooden dowels 
and balis, also gray iron toy castings. 

Any metal, sheet, band, rod, bar, wire; cut, bent 
crimped punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y. 

Tnquiry No. 6117.—For aring buoy life preserver 
which, when thrown into the water,emits iizht from 
Beveral candles. 

We manufacture gasoline motor and high-grade ma- 
chinery, castings best quality gray iron. Seiect pat- 
terns, and fet us quote prices. Frontier Iron Works, 
Buffalo, N. ¥. 

Inquiry No. 6118.—For makers of water tube 
8team boilers. 

Damper regulator patent for sale, cash or royalty. 
Just out. Small but powerful, cheap, neat. Also suited 
for governor for pumps and compressors. Regulator, 
829 l8th Street, Denver, Colo. : 

Inquiry No. 6119.—Kor a small, cheap, portable 
Baw mill, for use with traction engine. 

Manufacturers of patent articles, dies, metal stamp- ~ 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Tnquiry No. 61:20.—For manufacturers of lumi- 
nous pain . 

PATENTS FOR SALE.—Cantwelt & Co., patent agents, 
Calcutta, India, has now for sale several valuable 
patents, principally for railway improvements. Full. 
particulars on application. 

tnauiry No. 6124.—¥or 
worked by clock principle. 

oR #£4Lu.—Canadian. pitent No. 83,867, dated Nov. 
10, IN3 Cyvering vital points in telephone develop- 
ment. Impurtant subsequent improvements free to 
purchaser. Address Dennis O’Brien, “ 
Limestone, New York. 


automatic table fans 


Inquiry No. 6122.—For makers of pogket novel- 
ties, such as match safes, etc. if 


Adding, multiplying and dividing machine, allin one. 
Felt & Tarrant Mfg. Co. Chicago. 


Inquiry No. 61'23.—For makers of drop forgings, . 
such as dental torceps, etc. i 


PATENT FOR SALE.—Improved fire escape, simple in 
eonstruclion and operation, and especially wéll adapted 
to its purpose. A medern, practical fire escape. Plans : 
can be seen. Answer by letter to E. E. Johnson, 220 
Madison Avenue, New York City. 


Inquiry No. 61:24.—k or parties to manufacture 
a“ basin holder.”’ 


{Send for newand complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 


New York. Free on application. 


Jnquiry No, 6125.—For .a jamp that burns kero- 
sene oil and uses a mantle, simiiar to the Welsbach 
mantle. 


INDEX OF INVENTIONS 
For which Lettérs Patent of the 
United States were Issued 
for the Week Ending 
October 18, 1904 


AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 


Acceunting appliance, credit, Ellett & Vick. 772,407 
‘Aerated er carbenated liquids, means fer 


manufacturing, H. G. Watsen ......... 772,484 
Air, apparatus fer separating dust frem, W. 

Es. AMMUNgtOn ses. cis tect ceieecsaed ees 772,689 
Air brake, automatic, W. E. Delancey ...... 772,702 


Air brake coupling, autematic, F. A. Shively 772,539 


ear for Life 
SECURED BY SMALL MONTHLY PAYMENTS 


The Mutual Rubber Production Cempany effers te the readers ef this 
magazine an eppertunity te beceme associated in an entefprise ef immense 
profit, which will yield yeu er yeur heirs a sure and certain inceme, and en 
terms that are within the reach ef everybedy. The. shares in this invest- 
ment are selling abeve par right new, and they are selling fast. In fact, 
there are enly a few hundred left in the present series. Fifteen hundred 
satisfied share helders, scattered all ever this ceuntry, testify to the splendid 
Conservatism ef this enterprise. It is net unlikely that ameng these fertu- 
Nate enes may be some ef yeur friends. If yeu act at ence yeu will have the 
oppertunity ef jeining this new and immensely prefitable investment, at the 
present price, befere the series’ is exhausted. The enterprise is se pepular 
with these readers that we are reserving a few shares in anticipatien ef their 
orders—but this bleck is net se large as we weuld like te make it. Indica- 
tiens are that it will be largely ever-subscribed. If yeu have been precras- 
tinating—if yeu have been putting it ef ‘until te-merrew,” er ‘until next 
week,” it beheeves yeu, new, te 


SECURE YOUR SHARES AT ONCE 


The Mutual Rubber Preductien Cempany is divided inte enly 6,000 
shares, each ene representing an undivided interest equivalent te an acre in 
our great cemmercial rubber erchard. These 6,000 acres are in the State ef 
Chiapas, Mexice—the finest rubber land in all the werld. In this erchard 
we are changing the preductien ef crude rubber frem the uncertain methed 
heretefere empleyed—that of reckless and destructive tapping by imprevi- 
dent natives—te the mest selid and permanent basis knewn te mederni scien- 
tific ferestry, and under Anglo-Saxen supervision. Ne industry ever under- 
went se radical a develepment ‘as we are new engaged in, witheut making 
immensely wealthy all these interested, in the change. The enormeus for- 
tunes made in the past, by gathering crude rulber frem virgin trees scatter- 
ed here and there in the trepical jungle, are as nething cempared tw the sure 
and permanent incemes te be derived frora this new. industry. 


in our Rubber 


Shares, 
Orchard, planted to 1,000 Rubber trees, 
will at maturity yield you a sure and cer- 
tain income of $100 a month for more 


Five Acres, or 


years than you can possibly live. Your 
dividends average 25 per cent. during the 
period of small monthly payments. 


Ne large cash dewn payment is required te secure these shares, as they 
are paid fer in small menthly installments, as the werk ef develepment, pre- 
gresses. Fer $20; as the first menthly payment, yeu can secure five shares. 
Then yeu pay $20 a month -fer 11 mere menths, then. $15 fer 12 menths, 
then $10 a menth fer a limited peried, until you have paid $1,410, the full 
price fer five shares ($282 each in the present series). But, meantime, yeu 
will have received dividends ameunting te $1,050, er $210 per share, se that 
the actual net cust of the five shares in this remarkably safé and prefitable 
investment will be enly $360 ef yeur ewn meney, er $72 per share. Then, 
frem the maturity peried enward, ycur five shares, er acres, will yield yeu 
or yeur heirs $1,200 a year fer mere years than yeu can possilsly live. 

Early dividends are previded by ‘tapping to death” 400 ef the 600 
trees we eriginally plant te each acre, and the 200 trees remaining for per- 
manent yield will produce every year at least twe pounds ef rubber each, at 
anet prefit ef 60 cents a peund. These statistics are vouched fer by the 
Gevernmentreperts ef the United States and Great Britaiz--the mest reliable 
seurces ef infermatien in the werld. 

This means, en yeur five-share investment, a permanent and certain in- 
ceme ef $1,200 a year, er $2,400 a year en ten shares, er better still, twenty- 
five shares will yield yeu $6,000 a year. Of ceurse, a single share can be 
secured en the same advantageeus basis. Here is the eppertunity fer- peeple 
of mederate means te secure an investment in a new and immensely: prefit- 
able industry, that is already attracting the attentien ef great capitalists. 


Already over 4,000 shares in this Com- 
pany have been sold, and remember, 
there are but 6,0O0O shares altogether. 
The work at the plantation, owing to the 
even and unchanging climate of the semi- 


tropics, is progressing rapidly. Shares 
will positively not be sold at the present 
price after those in the present series are 
closed out. Then a sharp rise in price 


will be made without further notice. 
cece fe 


Every pessible safeguard surreunds this investment. The State Street 
Trust Ce. ef Besten helds the title te eur preperty in Mexice as trustee. 
We agree te depesit with them the meney paid in fer shares, and we file 
with them sworn statements as te the develepment ef the preperty. This 
cempany alse acts as registrar ef oursteck. Yeu are fully pretected frem 
less in case ef death er in case ef lapse ef payment, and we grant you a sus- 
pensien ef payments fer 90 days any time yeu may wish. Furthermere, we 
agree te lean yeu meney en yeur shares. a ; ; 

We can preve te yeu that the five shares in this investment, paid fer in 
small menthly installments, will bring yeu an average return of twen- 
ty-five per cent. on your money during the period of payment, 
and will then bring yeu $700 a month for more than a lifetime. 
This epens the deer fer yeurself, net te wealth, but te what is far better, a 
cempetency fer future years, when perhaps yeu will net be able te earn it. 
Payments ef $4.00 per menth the first year and smaller payments thereafter 
will secure yeu one share. 

If yeu will write us at ence, full and cencise infermatien preving every 
statement will be premptly furnished at eur expense. ‘This infermatien will 
quickly put yeu in clese teuch with every detail ef eur plan. Yeur every 
request will receive immediate attentien. Write us new. 


Mutual Rubber Production Company 
88 Milk Street, Boston, Mass. 


Air humidifying and cleansing apparatus, J. 


Woe ries. Siac F ares Cis, oe Maine deere oye wietareoe 772,655: 
Air moistening apparatus, Q. N. Evans.... 772,347 
Air tempering apparatus, J. & W. Titus .... 772,887 
Alarm, D. N. Smith ..............eeeeeeee 772,480 
Ammenium sulfate, saturating apparatus for 

recevering, K. Zimpell ................. 772,390 
Are light distributer, H. J. Palmer oe 772,745 
Armature truck, J. Y. Hines «+ 772,883 
Atemizer, G. F. Hawley ...... -. 772,802 
Bag or case handle, J. 8. Isid we 772,616 
Baling press, J. J. Day .... . 772,790 
Barrel bering machine, Dr . 772,706 
Battery helder, F. Jacksen . ~- 772,415 
Beet puller, M. W. Palmer .. ~. 772,819 
Belt ceupling, T. F. Smithsen.... « 772,585 
Bicycle frame, meter, E. Y. White ........ 772,595 


! Bicycle handle bar suppert, G. S. Tiffany.. 772,750 


Billiard cue tip and fastener, A. G. Brandt. 772,552 


Binder, file, R. A. @akley ................ 772,430 
: Blast furnace, Latto & Callan ............ 772,723 
; Bleck. See Building bleck. 


Bieck signal, Merse & Hepewell........... 772,665 
Bleck signal systems, signal mechanism f 


J. Weatherby, Jr. - 772,548 
Beat and prepelling means there ‘ . 
MSONIGh® <ccro saccats ora Sanane @ heraiSale ors a caeaverr a ates. 772,384 


Beats frem ene bedy ef water te anether, 
apparatus fer transferring, T. Themsen. 772,482 
Beiler systems, centrelling mechanism fer 


flash, (He ‘Lemp. wee cic oes ees eee eee 772,419 
Belt heading er upsetting machine attach- 

ment; Ji Skelton: 38s osse Gin cas Shaws & 772,748 
Beek helder, C. S. @lcett - 172,473 
Bettle cleaning device, W. W. ++ 172,752 
Bettle clesure, M. Elfstrand .......... ~. 772,708 
Bettle stepper, Hegan & Grady . + 772,803 
Bettle washer, Ferd & Meseley . 772,796 
Bettles, jars, etc., paper cap fer 

So "Dennisen. 5.028) Gave as Sadad Sale 772,557 
Bettles er the like, drep stepper fer, M. 

Elfstrand ........ is, Pah ive ia Geek seu leiabeae eters eis 772,707 
Bex making machine, W. BE. Schneider .... 772,850 
Bracket stand fer slet ether machines, 

J. BE. Packard ....... ccc cece eee ee 772,744 
Braiding machine, A. Siegrist ............. 772,479 
Brake apparatus, fluid pressure, M. Cerring- 

COM i ee herb la’ Cais he sieiore 8 OSS eRe Mere 772,404 
Brick veneering apparatus, E. Relfe ++ 772,828 
Bridge pier, B. F. Hudsen ........... -- 772,615 
Breem, T. H. Brewn ......... + 772,867 
Brush handle, D. G. Vaughan . 772,849 
Brush helding stepper fer paint 2 

Sexten + 172,382 
Buggy side curtain, + 772,525 
Buggy tep duster, J. 772,836 
Building bleck, T. Pedmere ...... +. 772,476 
Bung leck, H. Jahn ...... +. 772,516 
Burial casket, J. D. Ripsen «- 772,747 
Burlap bag, T. G. Palmer .' -» 772,629 
Butten, cuff, E. F. H. Gage....... we T72,413 
Butten making machine, A. Phelps . -+ 772,669 
Cake mixing machine, J. C. Gautier . -» 772,797 
Calculating machine, M. Mayer .... «+ 772,623 
Caleulater, J. E. Duncan ....... «+ 772,792 
Calipers, J. J. Bernheimer + 772,334 
Candy pulling machine, C. T » 772,442 
Cane, E. BE. Bly ............-2 2000s + 772,408 
Car bralke, emergency, W. M. -» 772,586 
Car ceupling, E. C. Washburn ............. 772,445 
Car deg fer cable mine hauls, autematic, C. 

W. Damren ...... cee cece cee eee eee 772,555 
Car deer retainer, J. F. Lane ......... ++ 772,464 
Jar draft gear, railway, H. M. Pflager..... 772,370 
Car extensien step, railway, E. Sireis ..... 772,839 
Car fender, W. T. Watsen ............ -- 772,851 
Car, hepper, G. I. King...... +» 772,518 
Car, passenger, J @’Leary «+ 772,74b 
Car, railway, @ W. Meissner . » 772,572 
Car, railway, H. J. Bayard 772,909 
Car, railway passenger, J. - 772,740 
Car replacer, H. H. Rippe . + 772,432 
Car seat, J. @’Leary ...... «+ 772,742 
Car, steck, E. B. Gilleland .. +» 772,565, 
Car ventilater, M. H. Hirshen ............ 772,355 
Cars, apparatus fer replacing derailed, J. 

Gi MCNICHOIS:, osc0f seer os ois ee wie ee eS 772,575 
Cars er ether electrically prepelled vehicles, 

life guard fer tram, W. Simm ....... 772,838 
Cars, saddle fer tank, A. Christianse ++ 772,499 
Carbey, inclinater, J. F. Flaherty .... -- 772,461 
Carbureter, A. Akesen ........... ~- 772,551 
Carbureter, Reebuck & McMillan. «+ 772,673 
; Carbureter, E. L. Dew ........ . 772,791 
: Carbureter, gaselene engine, J. A. McGee.. 772,530 
Carding and cleaning machine, wet mess, M. 

Gy MeO ré. Sac ee tic ccen s vee oscars ee 772,365 
Carding machine lap feeding device, Sche- 

field & Reeder ............----5+0-2000: 772,882 
Carpet fastener, J. D. Cex ... 772,501 
Carriage tep, J. S. Draper .......... ++ 772,645 
Cartridge Yeader, E. E. Breckenridge...... 772,865 
Case. See Display case. 

Caster, F. F. Bischeff ..................6. 772,863 
- Casting metals, C. S. Szekely, Sr. ........ 772,440 
Castings, meld fer making brass, Friese & 

Gilbert ‘ 772,712 
Cattle guard, S. . ~ 172,754 
Cement, A. Lamanna .......... a 772,523 
Cement brick making machine, VU. ~ 172,635 


Chain and wheel, drive, S. F. Cleuser oes 772,500 
Chuck, G. R. Rich we 172,584 
Chuck, lathe and drill, @. M. Mewat.. » 172,787 


Cigar bex, Tisch & Waters ........... ~. 772,386 
Cigar helder and vender, C. M. Deds +. 772,503 
Clapbeard marker, EB. B. Shepardsen . ~. 772,677 
Clay grinding pan, D. F. Lepley ........... 772,621 
Clean eut, backwater trap and cellar drain, 
cembined, F. Shay ................5000e 772, 58:3 
Clesing device, autematic, J. W. Watkins .. 772,483 
Cleth, etc., treating, J. W. Yates.......... 772,598 
Clethes, ete., rack for drying, R. F. Miller. 772,895 
Clethes tengs, C. @. Hellewell ............ 772,566 
Coating, meld, C. S. Szekely, Sr. seeeeee 172,439 
Ceffee er tea pet, Chapman & Keeman ~ 772,498 
Ceffee pet, D. H. Talbert 772,481 
Cellar, split, D. B. Snyder .. 772,624 


Cembustien ef fuel, premeting, I. A. Timmis 772,760 


Cencentrater, C. A. Smith ................ 772,540 
Cencrete building bleck ferming machine, R. 

WD ae ROSE: y :sc 3 ree odio wie aie g's ero: Bietev e asers Sear 772,563 
Cencrete censtructiens, adjustable meld fer 

reinferced, A. Bentley ...............- 772,398 
Condensing apparatus, C. W. Nasen 772,428 
Conveyor, @. Kling ...... 772,569 
Cepy helder, E. W. Edmen # oe 172, TKS 
Cerk extracter, J. Kaiser ....... «. TT2,888 
Ceunting device, C. F. Pidgin «+ 772,371 
Ceupling sleeve, I. E. Palmer ... ++ 772,578 
Crank, variable threw, M. Barr » 772,494 
Cravat or necktie, C. Groll 772,801 


Curb and gutter fermer, J. M. Williamsen.. 772,597 
Current meter, alternating, W. A. Layman. 772,465 
Current saving and spark reducing device 


fer electromagnets, G. H. Davis ...... 772,872 
“Curtain pele, J. J. Russell, Jv. ....... «. 772,829 
Curtain pele fixture. C. B. Wilkins... 772,448 


Curtain stretcher structure, J. C. Whip le. 772,687 


Cyclerama, meving spiral, L. H. Martin .. 772,57u 
‘ Dairy preduct cover, @. Thibault.......... 772,756 
‘ Dental draw press, H. E. Reynelds.. 772,907 


Derrick, lifting, H. C. Sr. & H. C. Stene, 
Jesh ect hen pa ace  hamteecsa cans 772,586 
Discus. Holland & McLean ............ . 772,356 


Display case er rack, L. M. Siersderfer.... 772,837° 
‘Display rack, J. HF. Roes .........cee eens 772,375 
Door check, R. W. Hubbard ~- 772,514 
Deer hanging, M. Ferrara ............ . 772,611 
Deer eperating device, jail, L. Mayer 772,469 
Draft rigging, H. T. Krakau, reissue..... 12,275 
Draw bar guiding and resistance mechanism, 

G. H. VFersyth 2.0... . ec cee eee ee eee 772,653 
Drawing instrument, curve, E. J. Lering... 772,622 
Dredges, pipe line fer hydraulic, I. W. 

Bate ss sc .o0/ stages ante stats a stewie sna wees 172,380 
Drier. See Skirt drier. 

Drill press, H. N. Winckley ..............- 772,568 


Drums, tambeurines rackets, er the like in 
pesitien, means fer securing heads ef, 
Hs PO@schatz: icc eck ancds leas wceee eur das 772,743 


Dust cellector, G. W. Glassford w+ 772,507 
Dye, triexyanthraquinene, L. Wolman. .. 172,857 
Dyeing ceps, ete., upparatus for, & 

Ledge ........ 772,581 
Easel, F. E. Heush . 772,513 
Electric cable, meta. 

baum & Schurer ............ 0. eee ee eee 772,380 
Electric furnace, H. Harmet ............. 772,354 


Blectric logs, time alarm fer, C. G. O. H. 
Yon [Kehler ....ccceccccccccccccscccee btaad 
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Electrical cenduit, A. Fellheimer ......... 772,350 
Electrical currents, transferming, L. 
Parcelle 172,630 
Electrical machine, Bragstad & La Ceur ... 772,400 
Embalming apparatus suppert, pertavles T. 


J. Gallagher ............0. «eo 472,564 
Engine sparking p 
Wisner ............ «. 772,856 


Eraser cleaner, blackbea: etersen 772,822 
Extensien table, A. F. Zechert octesscevdss CI2,410 
Fan, herse, H. Ketterer 972,889 
Hastening appliance, detachable, F. X. Gart- ony 


Feed bex, W. G. Haas .........00- eeeee 772,718 
Feed water heater and purifier, J. Bar- 
MUM, iain ke Scot ose, k See wine eee eee eevee 172,774 


Feeding mechanism, beiler, E. F. Field .... 772,410 
Fence building apparatus, Lindsey & Finley 772,810 
Fence leem, Willmarth & Barnes eecee 772,449 
Fence machine, wire, J. M. Denn 772,405 


Fence pest, J. S. Hannen . 772,614 
Wence pest, N. A. Field .............. 772,795 
Fiber decerticating machine, G. 772,823 
Filter press, J. W. Neill ..........- 772,472 
Fire alarm system, W. L. Denie .......... « 772,644 
Tire alarm, therme-electric, H. Barditzky .. 772,772 
Firearm, E. E. Redfield ...... eecceseceees F129146 
Virearm, I, Weisnek .... 172. 
Fish heek, L. Biersach _ 

Fish heek, W. R. Ketchum ..............6.. 772,807 
Tish sterage and asserting net, C. Jensen.. 772,360 
Fishing teel, A. H. Branden :..............4. 772,864 
Fleer and ceiling, A. Prebst .. 172,372 
Fluid pressure brake, G. Westing « T72,852 
Fluid pressure brake, G. @ppermann, 


772,903, 772,904 
Ftuid pressure systems, deuble acting equal- 


izing cylinder fer, Spencer & Grellner... 772,842 
Folding and wrapping machine, C. ®wens .. 772,474 
TWolding wex, C. H. Seegmiller ............. 772,381 
Force feed lubricater, G. W. Meser . 772,427 
Korge, felding field, K. F. Schaller ..... ++ 772,675 
French rells, meld fer making, B. Ycre .... 772,688 
Fuel feeding device, pewdered, C. Bress-, 

mann, JL. .sceese see ee sees 772,606 


Fumigating device, J. Hurley f «. 772,359 
Furnace draft geverner, beiler, E. y. 772,519 
Furnace gas seal, metallurgical, Stewart & 


FU S68: iii. 656655286 hee a eteytinhe eee wig oa es 772,846 
Furnaces, mixing and distributing chamber 

fer gas fired, G. R. Hislep ............ 772,511 
Fuse fer explesive prejectiles, mechanical 

time, Meigs & Gathmann .............. 2,470 
Gaining, reuting, er mertising machine, W. 

S. Williams 2... ... cc cee cece eee eee 772,596 
Game apparatus, E. J. Dupeire « 172,344 
Garment fastener, F. Smith . 772,385 


Garment fastening, W. Becker . 


Garment belder, J. S. Alexander 772,601 
Garment supperter, @. Kraus 772,620 : 
Garment supperter, F. W. Bic 772,777 | 
Garment supperter clasp, J. C. Dewney « 772,875 * 


Garments and catamenial sacks, cembined 
suppert fer, E. H. Jehnsen 


Gas burner, acetylene, R. H. Walter 


Gas washer, F. Burgemeister ............. 
Gases, electrically treating, K. 

NAT, 5 sss FS Ses aikis Sociale sie dete it ie vod e's 772,862 
Gate. See Gravity gate. 
Gate, J. W. Barnhill, osc easeencecea eens 772,397 
Gear, transmissien, A. J. Farnswerth . . 772,348 


Gearing, variable speed, J. S. Pletts . 772,531 
Glass drawing machine, G. H. Harvey, 

; 172, 509, 772,510 
Glass, fire pelishing, C. J. Nelan 772,902 
Glass fire pelishing apparatus, C. J. Nelan. 772,901 


Grain dump and cvlevater, pertable, H. V. & 


BE. H. Schreeder ......-.---. cece eeeeee 772,834 
Gravity gate, uutematic, G. P. Kidd. we 172,417 
Grinding mill, ball, M. J. Davidsen .. » 772,699 


Grinding mill face plate, O. Carr weeee 172,642 
Gun, automatic, Bawsen & Silverman..... 772,700 
Gun safety attachment, W. M. Bethune .... 772.495 
Guns, explesive shell fer rifled, A. H. Emery. 772,346 
Guns, single trigger mechanism Fer deuble 

warrel, S. S. Leach 


Hair pin, O. Hennig. . 772,881 
Handcuff, L. F. Maltby : 772,468 
Harrew, W. P. McCain,... 772,529 
Harvester, M. Pattersen .......... «- 772,820 
Harvester, cern, Benjamin & Pridmere.... 772,452 
Harvesting machine, W. N. Whitely 772,486 
Hat fastener, M. M. Britten .......... 772,605 
Hat machine, G. W. Chamberlain ......... 772,869 


Heating- system, het water, R. B. Teacheut. 772,848 
Heating systems, fitting fer steam, C. A 


BRAD: - 25560604 oie do seseie se wince ik Beatin 96:8 96 8 772,859 
Heel building machine, T. Besteck 1.2... 772,335 
Heel chamfering machine, beet er shee, J. 

W...Snell. 2 sae sey aces sade tetas als a aS 772,541 
Heisting engine, J. N. Wright .. 772,639 
Heeks, making garment, H. Kern 772,619 
Hern, campaign, I. R. Fex ........... ~ 772,411 
Herseshee cushien, F. Symens .. 72,685 
Hose nezzle, H. E. McKechney ........... 772,910 
Tub and axle. vehicle, W. L. Saunders.... 772,537 


Ice cream er the like, making, H. J. Gerner 772,656 


Ice creeper, G. P. Brewning ......... esse. 772,778 
Tee cutter, H. M. Hunt ......... ee «- 772,805 
Igniter, sparking, E. EBisemann .. «- 772,649 
Images, ferming, U. Nehring ....... 772,471 
Tncinerating furnace, F. L. Stearns ....... 772,681 
Incubater er breeder and heat centrolling 

device therefer, H. A. Breeks ......... 72,866 
Indoxyliec cempeunds, making, Behaghel & 

SchHuMAann. © soso ee Sie cete eyes wee 972,775 
Inductien ceil, R. Varley 772,590 te 772,592 
Inking machine inking attachment, aute- 

matic; J. Oertly: costes sees eer ce oe o's: 972,577 
Insecticide apparatus, @. Berger «. 772,776 
Insulator pin. J. H. Bullard .......... «- 772,553 
Troning machine, cellar er cuff, W. A. Zeid- 

dep s A icau ne sasve cau cod acre bes weieae 172,490 
Jewelry fastening device, R. Fischer’ M os 772,711 
Jeurnal bex, A. H. Lewis ............ + 772.725 
Knit fabric, Regers & Schuyler ............ 972,478 
Knitted fabric, machine fer unraveling, H. 

Curtis «. 772,458 
Labeling machine, L. C. Crowell ... «. 772,341 
Luce fastener, shee, F. Wilehart . 772,854 
Lacing, E. M. 8. Chandler ................. 772,338 
Ladder and irening beard, cembinatien step, 

C. M@Ore ...cceeeceecrecseeseeene 772.815 
Ladder, cellapsible step, C. Wheelwright.. 772,447 
Ladder, fire, @ A. Sarvela ............000- 772,379 
Lamp, electric, G. F. Fischer .... -. 172,877 
Lamp, electric arc, G. F. Greve ........ ++ 172,658 
Lamp flashing device, incandescent electric, 

Ridderhef & Miles .......... cece eee 772,908 ; 
Lathe, turret, Petter & Jebnsten . ~- T72.477 
Leaf turner, pneumatic, Albien & Seaman 772,771 
Teather substitute, manufacture ef an arti- 

ficial, G. Whert «2. cccccecsceccecesuess 772,646 ° 


Ledger er binder, leese leaf, E. C. Suckert. 772,847 
Lens cutting machine, E. Clarke 772,783 
Lens edge grinding machine, E. Clarke. 
Lens grinding machine, C. L. Rameau 


Lenses, machine fer @rilling heles in, E. 

CLABES 55 sae dioete sass eateries wie ee eee aay es 772,784 
Life puey, C. Baswitz ........... cece ee eee 772,690 
Lifter. See Transem lifter. 

Lifts, preducing tep, C. C. Small .......... 772,840 


Lighting and heating appliance, H. Darwin. 772.698 
Limb, artificial, 8S. E. Staggs 2 
Liquid ceeling device, E. Burborn . 
Lister and grader, S. Mewer .... 
Lock, G. W. Winckfield 


Locking mechanism, cein centrelled, R. W. 

GOOW i ds aw as Ses isos eek eee eS 772,799 
Locometive fer mine haulage systems, gath- 

ering, E. C. Mergan ..............0e0ee 772.734 


Lecemetive safety apparatus, J. Barberie, 
772,393 te 772,395 


Lecemetive safety apparatus, T. J. Walsh .. 772,444 
L metive tender frame, T. E. Adams.... 772,328 
Le beddle, M. B. Griffin ................ 772,800 
Leem let eff and take up mechanism, W. F 

Kintzing <2). .-2 eevee 8 tee eewsgs cae ends 172,890 
Leem picking mechanism, G. M. Fester ..... 772,506 
Leems and filling carrier therefer, shuttle 

fer autematic, C. H. Draper ......... « 772,505 
“ubricator, G. W. Bewen ......... ee 772,399 


seeee 772,767 
seeee 772,878 
seeee 772,761 


Lumber drying kiln, C. F. Williams 
Magnetic detecter, L. De Ferest .. 
Mail bag crane, E. N. Trainham 


oe 


Manifold machine. S. Reiter ..... sooee 772,672 
Mattress, R. S. Bartlett ............ ~- 772,602 
Mechanical mevement, I. A. Warner ...... 772,388 


1) 772/338 | 


Scientific American 


Foot and 


rT} 
“Star” gare talas 
Automatic 
Lathes 


Seu.l for Catalopia: BL 
SENECA FALLS MFU. CO, 
695 Water Streei, 
Seneca F als N.Y., US. 


S. Ae 


SCREENS OF ALL KIND 
225NORTH UNION ST. F-4 j}CAGO UL 
t of castings and 


$3. 00 ‘Be parts for the 


MODEL 
DYNAMO 


with blue-prints and full directions for 
machining and winding. 10 volts. 8 
amperes. Speed. 3,000 r. p.m. _ Des- 
criptive circular for the asking. Photo- 
graph, 4 cents stamps. 


Waltham Model Supply Co. 
Wattnam, Mass. 


Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
Hartford, Conn. 


Cychimeters, Odanetery, 
Tiwhunu tera, Counters: 
and Fine Castings, 


TAKE THE J NIUKEL PLATE 


ROAD FOR 
PAVE 


Lowest Rates and many unusual privileges. 


ST. LOtIs 


7 


A True and Tri- 
umphaut answer to 
the demand for the 
only 


Automatic 
Hand Winder 


evercroduced. Winds 
; teefinestwire. Perfect adaptability for hand or power 
work with mandrel in vise or lathe. Made intwo sizes: 
No.1, capacity to 3-32, $1.25; No. 2, capacity to 3-16, 
$1.75, By mail, postpaid. 

THE BEST TOOL CO., 75 Sherman St., Boston, Mass. 


The Kickdrive 


A new foot power that can be applied 
to all light machinery. A kick starts the 
machine and an occasional kick keeps it 
going. Send for our Booklet. 


SLOTKIN & PRAGLIN 
145A Mulberry St. New York 


ELECTRIC AUTOMOBILE. — DIREC- 


tions, with many illustrations, for makin; 
machine from two bicycles are given in SUPPLEMENT: 
No. 1195. Tbe motor and battery are also treated of : 
indetail. Price 10 cents. For sale by Munn & Co. and 


all newsdealers. 
= 

W F L Machines 

Over 70 sizes and styles, fer drilling either deep er 
shallew wells in any kina ef seilor rock. Meunted 
on wheels er en sills. With engines or nerse pewers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send fer cataleg. 

WILLIAMS BROS., Ithaca, N.Y. 


Special 
Hall {information on appli- 

e, General Agent, 
we Ecclestone, D.P.A,, 


$15.00 rate on certain dates, 
eatien to local Agents, or R.E 
%1 Main St., Buffalo, N Yor A. 
885 Broadway, New York. 


A GOOD INVESTMENT 


For $1.75 we will send by express (not prepaid), 
ee complete N. D. Outfit with full instruc . 
tions for learning 3 


TELEGRAPH 
OPERATING. 


A fascinating study 
that will enable you 
to earn good wages. 


Send for our catalog. 
Established 1879. 
J. i. BONNELL & Cu., Inc. 20 Park Place New York 


FRICTION DISK DRILL 


FOR LIGHT WORK. 
Has These Great Advantages: 


The speed can be instantly changed from 0 to 1600 without 
stopping or shiftmg belts, Power applied can be graduated 
to drive, with equal satety, the smallest or largest drills 
within its Tagen wenderful ecenomy ix time and great, 
saving 1n drill breakage. (2 Send fer Drill Catalogue. 


W. F. & JNO. BARNES CO., 


Established 1872, 
1999 Ruby Street, Roekford. Til. 


MAC CHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1’’ diameter, 3” 
long. Foursizes of machines. 
i Send for Catalogue. 


" BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


Patent 
Applied for 


Men of business prefer The 


C aliforn 


la 
Limited 
Limite 
The train “wears well”; mainly 


because the service is faultlessly good 
every mile and every minute. 


Santa Fe All the Way--that’s the 


reason. 
Daily servicewill be resumed November 13, 
superseding present semi-weekly schedule, 


Chicago to Los Angeles and ‘Frisco. 


For pamphlet of thetrain, and California trip book, address Gen. Pass. Office, 
A. T.&S. F. Ry., Chicago 


Yime tricth Triath 


and time proveth 


the accuracg of the 


ELGIN warar 


Every Elgin Watch is fully guaranteed. All 
jewelers have Elgin Watches. ‘‘Timemakers 
and Timekeepers,’’ an illustrated history of ; 
the watch, sent free upon request to 

ELGIN NATIONAL WATCH Co., ELGIN, ILL; 


a complete ! 


Merry-ge-reund, C. F. Weidner ...... sceeee 772,549 
Mill heater, centrifugal, C. J. Jeppesen.... 772,617 
Milking device suppert, F. Ljungstrem .... 772,421 


Milling machines, means fer meunting worm- 


gearing in, Le Blend & Greene ....... 772,894 
Mines er tunnels, electrically centrelled trap- 

deer fer, Krzyzanewski & Wysecki.... 772,661 
Mixing machine, Cunningham & McPhersen. 772,697 
Meld, Brudeweld & Weed . «+ 772,497 
Meld, @. A. Stempel .............. « 772,845 


772,720 


772,524 
+e 772,429 


Melds, skim gate fer, A. Ladwig 
Mop head and implement clamp, S&S C. Law- 


ler 
Meth and insect trap, H. G. Nida.. 


‘~ | Meunting machine, White & Watsen 772,853 
Multiple cylinder expansien fluid engine, J. 

UN Halsey ase-bie ores saad: lase'ese)8Gare ales Sas 772,353. 
Needle threader, A. L. Peck ........ « 772,821 
Net suppert, trap, T. E. P. Keegan . 772,618 
Nezzle, E. E. Ritter ... 172,827 
Nut leck, A. C. Lukehbart 772,811 
Oil burner, J. Brening, Jr. 772,496 
Oil burner, H. H. Watts .......... « 772,546 
Orange washing machine, A. Taplin . © 772,441 
Ordnance, breech leading, A. H. Emery .. 772,345 


Ore drainage and leaching tank, J. F. Webb 772,389 
Packaging machine, H. D. Winten 772,855, 
Packet flats, manufacture ef, H. G. Eckstein 772,406 
Packing case er the like fastening, J. Ir- 


VANE ssi Ge-a'sceic yore g. trees: Gh aera eee atte sored ESRC 772,659 
Packing, metallic, J. Jacebsen . . 772,714 
Packing, metallic, B. W. Cribb 772,788 
Packing, pisten red, W. W. Bense 772,640 
Paper bex, J. T. Craw ........... 772,694 
Paper bexes, cevering, P. S. Smith ....... 772,750 
Paper, cleth, etc., drier, C. H. Crewell... 772,695 
Paper cutting machine, D. T. Wadhams .. 772,544 
Paper helding device, C. Zitke ............ 772,769 
Pea sheller, F. H. Chase ...........-.506. 772,691 
Peat, apparatus fer remeving water frem, 

By Kat)ler.: ici daa des 25 eis ai ates 172,717 
Peat, remeving water frem, B. Kittler... 772,891 
Peel blade tip, A. H. Swan, et al. ....... 772,755 
Pen, feuntain, J. H. Bullard ........... «+ 772,554 
Pen, self-filling feuntain, R. G. Teckweed. 772,467 
Phenegraph, Weber & Hibbard ...... « 772,485 


Phetegraphic film fer meving picture ma- 


hines, T. A. Edison ........cceceseeee 172,647 
Phetegraphic printing device, J. S. Cum- 

MINES? sii he Sees Sa Se eae a ee wavasereve'a a's 172,342 
Piane actien, upright, M. Steinert) 27! 772,683 
Piane pedal actien, W. E. Cleveland 772,693 
Picture frame puttying machine, ete., C. B. 

San@stremM cos dscbaiees Pee aise ales wielae 172,433 
Pin. See Hair pin. 

Pin, L. E. Jehnsen ......... eee eee ee eee 772,887 


Piniens, sprecket wheels er the like, means 

fer cutting teethed, R. W. Smith 
| Pipe and tebacce bex, B. F. McIntesh . 
Pipe wrench, J. D. Neyes 


Pipes, tubes, etc, sheet metal band 
shees ef, Garrett & Schaffer ......... 972,412 
Pisten, hydrestatic er pneumatic, J. H. 
. CTAMEE? 6c ea 5 O86 Sade has WADE eos we: 772,457 
; Plait raiser, W. A. Zeidler 772,491 
Planter, W. T. Arneld ..............-.008 772,329 
‘Plates, dishes, etc., machine fer washing, 
H P. C. M. J. Heden .......... slewreits . 772,567 
Plew brace, W. H. Themas ....... . wees 772,757 
Plew er cultivater clamp, C. Grabe . weee 772,613 
Plunger elevater, F. A. Jenes ..... oe. 772,361 
Peisen distributer, P. Brandt . « 772,454 
Pertable light, G. M. Brill . . 772,401 
st ancher, W. J. Jackman .............. 972,515 
Petate digger and picker, T. P. Theriault.. 772,637 
Pewder helding and delivering device, Cc. 
UENCE? gee ea gee a ke ee hee 772,443 
Pewder press, A. I. Du Pent .............. 772,670 


Pewer transmissien device, A. J. Farnswerth 772,349 
Printer’s quein, J. B. Martin 772,526 
Printing cempeund ef erthenitrephenyl lac- 


teketene, S. Bichhart ..............0068 
Printing device, hand, C. F. Haller 
Printing press, A. W. Precter ............ 
Printing press threw-eut mechanisms, T. C. 
i Dexter “os iscscaccacane «- 772,705 
_ Projectile, A. Wakefiela | 772,850 
Pulley device, autematical ng, J. oc 
: Heoughten ........cceeeeee eevee ce ate aa ahaie 772,885 
Pulley, split, G. F. Mclynn ............... 772,739 
| Pulp and paper stock, centrifugal machine 

fer screening, Qviller & Stub ........ 772,373 
Pump, S. M. Fulten ............e00e oie 772,880 
Pump, centrifugal er similar, F. Ray ..... 772,532 
Pumping jack, J. W. Knight ..... Piaeeies'h 972,418 


Punch centrelling device, Reynders & Sears 772,826 


Punching machine, H. L. Zeigler ....s.... 772,550 
Radiater, H. K. Austin .......... « 772,858 
Radiater air valve, T. Wheatley . 772,766 


Rail fer cembined third and tracti rail 
switching systems, threw, J. H. Morgan 772,735 


Rail jeint, W. F. Burrews ...ceceseeoree-s 772,455 
Rail jeint, J. Ellmere .. +e « 772,650 
Rail joint, F. Finger .... ae - 772,652 
Rail jeint, Regden & Makreczy . 772,825 
Rail joint leck, N. G. Vesler ..... « 772,543 
Rail jeint support, C. A. Ericksen 772,610 
Rail leck, R. H. Reid ............. 772,671 
Rail, lecemetive rack, E. A. Sperry ........ 772,680 
Rail systems, switching er cressever de- 

vice fer tractien rack, J. H. Mergan.. 772,736 
Railway barriers er the like, electrical time 

cut eut fer centrelling, F. Neugebauer. 772,368 
Railway carriages, wagens, er such like ve- 

hicles, autematic ceupling fer, A. A. 

HOS O2! 2esijee Si Ae VR ak Oe Ware naa nieve aS 172,376 
Railway signal apparatus, M. R. Brewn .. 772,607 
Railway system, electric, E. A. Sperry.... 772,679 
Railway system, electric, E. C. Mergan.... 772,730 
Railway train braking system, J. A. Field. 772,460 
Railways, autematic, ceunterbalancing sys- 

tem fer inclined, E. C. Mergan........ 972,738 
Railways, electrical cenducter fer electric, 

Te Pa Chandler .nce26 05 oe enies eae ae 972,456 
Railways, switching system fer cembined 

third and tractien rails fer electric, E. 

C. & J. H. Morgan ......... cece eee 772,75 
Hallwaye, tractien rack rail fer, E. C. Mer- 

. is re 
« 772,787 
Refrigeratien, ‘ceil fer stills fer abs ption, 

N. W. Cendict 172,539 
Register, I. S. Dement .........4. «. 772,643 
Reentgen tube, C. H. F. Muller. -. 772,668 
_ Reef, tiled, W. Ludewici....... «. 772,363 
‘Repe clamp, @. A. Giltner . «. 772,798 
Retary engine, Leng & Dunn. . 772,726 
Retary engine, W. A. E. Henri 772,882 
; Retary screen, W. H. Baxter. 772,331 
Rudder blade, steam vessel, .J. . 772,794 
Rug shearing machine, F. E. Smith cleiienjereteus 772,437 
Ruler, P. Cumming .............645 2. 
Sander, A. Shields ............. 


Saw tiling macbine, M. P. Schell 
Scale indicater, autematic, J. S. Tindall... 
Scarfing and bending machine, Pattersen & 
Beax 
Sceep er ladle, I. A. Remmer 3 
Scraper and shevel plew, N. McLaughlin.... 
Screen. See Retary screen. 
Screw cutting machine, E. Lange .. -. 772,362 
Screw driver, P. A. Wagner ... a - 772,598 


772,588 


772,367 


Sealing device fer separated 

ranged in a pile, W. R. Mersen...... . 772,626 
Separater, I’. H. Bemis .............. .. 772,860 
Separater er grader, Rewland & Longmere.. 772,377 
Sewer lift, G. V. Willis .................08. 772,710 


Sewing machine lubricater, Dial & Dimend. 772,502 
Sewing machine thread retainer, W. A. 


Mae ile o ee crease ears Sao creas Wane ere 772,423 
Shade bracket helder, H. G. Filson. ~ 772,561 
Shade helder, F. R. Huse ................ 772,886 
Shampeeing heed, W. J. H. Walters. . 772,763 


Sharpener, knife, G. L. Sullivan. . 772,542 


Shears, IL. Beudrias « 772,336 
Shingling gage. J. J. ++ 772,521 
Shee tree er stretcher, A. ~ 772,873 
Signal, H. W. Price................6- 772,631 
Signal apparatus. M. R. Brewn............. 772,608 
Silicates, decempesing refractery, W. T. 

GIWBS: 6 oe Sapa Site ioe eae S Sea 772,612, 772,657 
Sink, J. Keslefsky ......... 0c. cece ee ee eee 772,719 
Skirt drier, E. P. McClaskey.......... 772,816 
Sele plate er rail chair, D. @. Ward...... 772,545 
Speed indicating apparatus, F. Mentanden.. 772,625 
Spindles, bebbin clutching means fer retat- 

able, J. C. Edwards . . 772,559 


bebbin clutckin: 


Spindles, 
Cy. A. Smith vecsecvesrsevevvssvere . 772,584 


i able, 


Scientific American 


OcToBER 29, 1904. 


| Spindles, bobbin clutching means for rotat- 

able, J.-A. MOrk:-.s.cccqiceie esiewenwe nice & 772,599 
Spinning ring traveler, L. Mellett «+ 772,527 
Spoke, met:llic wheel, T. Midgley .. «. 772,814 
Sprayer, dusz, Graves & Fry .. + 772,508 


Spring wheel, E. T. Robbins 772,374 


Square, try, A. W. Beuskin... 772,861 

; Stacker attachment, pneuma 
NICOB OLY) sa2eic: tists orca’ orb d yefs but Ate vo ben aceod sea ee 772,817 

Stamp eo label afixing device, 

DOLE iboats coratcse ena thee agnais: nade aa eeaticc 772,660 
Stanchion, EK J. Kirk .......... 772,520 
Steam boiler, H. E. Moffat. 772,729 
: Steam boiler, A. B. C. & JT. 772,789 ! 

Steam generating systems, means for regu- 
woes Jating, H. Lemp .....ccece eee eeeevaee 772,420 | 
= [Steam generator, M. W. Sewall 772,435 

OUR CIGAR BOOK Steam, means for regulating the production 
is of, A Ss. ee eiereraa Geocchsee dah reie wi eho, 772,302 | 
= eam trap, Tonge & Butterworth. «+ 772,589 . 
Send for it to-day Stereotype block, F. A. Baty hee a Tease 
EVERY man who has seen it says it Stirring apparatus, J. 8. Deal.. .. 772,701 
is the most valuable publication on Stock guard, P. Mallia ............. . 172,364 


Stone gathering machine, G. 
Stove attachment, K. A. Duff............... 
Stove fire box attachinent, A. Markoff 
‘Stud, metal, E. A. Mallory 
i Sugar, making milk, S. R. Kennedy 
Switch and signal system, electric interk 
ing, Bleynie & Ducousso 
Switeh operating mechanism, S. 
Switch throwing mechanism, Kollar & Young 


Smokes and Smoking ever produced. 

It is magazine size, handsamely printed 
in colors, and costs us 50 cents to produce 
and mail each copy— but comes to you 
FREE for the asking. 

This book: ‘in fact, might justly be called 
the Smoker’s Encyclopedia and will often 
save yatte the annoyance of buying cigars 
‘xu do not like, asa cigar affords a satis- 


4 i f Syringe, aseptic, H. A. Wulfing-Luor ...... 
vidal taste presencia Tavle’ ae ct Giieiiler 772,462 
Ouray es” Book is full of information Team detaching device, Pearsen & Hemshy 772,475 : 
Hava all : ds of pga, mobos. Clear Telegraph key attackment, D. A. Lawrence 772,893 
Avan ay: omeene a out cb aCCO Se ont Tolegraphy, duplex wireless, I. De Forest... 772,879 | 
ing, treating and manufacturing; abou ‘Teiegraphy, quadruplex, J. C. Barclay.... 772,396 : 
are pipes and smoking tobacco. Telephon: exchange system, ©. BE. xerilaes. 772,833 ° 
tells you how and why we can assure Telephene exchange system, J. L. MeQnirrie 772,900 
you cizars better in quality by 30 to 50 pur Telephone exchange trunk citcuft apparatus, 
cent. ‘ia: the same money can possialy , Aa WEED es vai eeaeceo eee ts vo. 772,871 
buy in any other way, and enables vou to Yelephone exchange ; 
prove this at our expense, without the risk MeBerty (2 2icaes ceed oe bE aueene eho ad 772,898 
of asiuple penny. 'Yelephone exchanges, counter for registering 
Our gar Book will bring to you all the calls for automatic, J. Erickson........ 772,459 
advantages of our great chain of over 300 Telephone receiver and transmitter bracket, 
retail stores—you have the same stock to combined, Bariies & Showacre .......... 772,773 
select from, and the cigars are delivered, i Telephone switchboard apparatus, I. R. is 
prepaid, at you iy door at exactly the same McBerty ......se see ee eee pent e eee es 772,896 
(prices as su dd over our counters. Telephone switchboard supervisory signi). - 
Send your name and address and the F McRerty oe. . eee eee tere ene ee ny 172,899 
Cigar Book willreach you byreturn mail, Telephone system) sigmling device, “Hi. "P. 7078S 
ETON 28.8 ise siat.p gonsere ans: Norse bares Se 2,782 
postpaid. = ! Telephone trunk Hue busy signal, F. R. 
United Cigar Stores Co. Spy MCBerty ees aceveeeeee eee sees + 172,897 
MAIL-ORDER SYSTEM * Thill coupling an@ shaft support, R. Raby.. 772,824 ; 
zi - Thread dressing machine, G. A. Freden- ‘ 
264 Flatiron Building, New York DUPE ose GPa eros See 772,562 
Threshing machine, F. farte 772,402 
Tire, M. G. De Hart.... . 772,609 
= = ean Sa ocean Tire, double tube, If, F. Thompson. . . 772,758 | 
PERN RAMA AURA RAAA RARE REAARACHRAAARA REBAR Sara On Tire setter, E. Cederstvom .......... ; 772,403 | 
} Tire, vehicle, J. A. Swinehart. 7 ee 
f Y : : d Tire, vehicle, C. Olson ...........- 772,818 
iS} ADVER I ISE our inventions an Tobacco stems, etc.. treating. I. Lauhoff.. 772,892 
ee ee eS manufactures. Tool, combination, W. A. Millican .. » 172,624 
a Tool, compound, W. PP. McDowell 772,574 
z CONSULT US in regard to Booklets, Cata- Pool handle, G. A. Meleel. : 772,738 
i logues, Bulletins, Circulars, &c. Toy, M. Diehl .............. .. 172,348 
iz moaeed : ; Toy, F.,Winebel - T12.768 
Toy, figure, AtkinSon ...... cee eee ee eee 772,492 
ie Ce L. WRIGHT & CO. Train arresting device, automatic, N. Young 772,489 | 
= Ilastrators : Engrabers : Printers Train stop, automatic, L. H. Thullen, re- 
2 viters ¢ Compilers LQRUG ooieeccic 2a. diet adet hacen ce ediove dae 12,276 : 
5 a . i 
. Transom lifter, W. T. Adams.. . 772,600 
H 132-4-6 WEST 14TH ST.. NEW YORK Tree holder, B. W. Polly ........ecceee eee 772,905 
Hy We own and direct all departments. A TOHey meas. fOr electric tram cars, W. 772,638 
Fs Send for samples, enclosing 8c. for postage, and Trolley switch for block signal systems, > 
EH we will send them, free of charge, with a hand- Bl I nude, ee eG 8. Hunt saat 
some engraver’s proof of the most beautiful | Trunk, P. Steiger .....-.... + 772,682 
{E view of the St. Louis Exposition, size 14 x 20, Trunk, H. 8. Sutton .. ++ T72,684 
ik 20 x24 dy tof Truss, L. Molyneux . 772,664 
5 Paper x 24%, ready to Frame. Tube fastening, O. Carr 772,641 
Fy y 7 Tubes, ctc., apparatus for loosening adher- 
ee ing particles from hot, F. Hosenfeldt.. 772,057 
er ee ee eee - mame | Turbive, steam, E, Buchanan ,............. TTL. RBH 
q Type and printing therefrom, apparatus and 
means for setting, 8S. Brewn.. TTL A87 
Valve, F. W. Hodges .... oe TTB AD 
Valve, air, T. Wheatley . 772,765 , 
Valve controlling device, i 772,874 
A, Valve, engineer’s brake, J. C. Lyons....... 772,422 
: : ; Valve for tanks, discharge, C. W. Schultz... 772,454 
Will pulverize all kinds of milling { Valve gear, engine, BE. A. Rix............05 772,585 
ore. It is economical in the use of | Valve, governor or regulating, J. E. Parrish 772,369 
power; will reduce toforty mesh| Valve, self-closing and siphon, A. O’Brien. 772,668 
10to 15 tons per day; operated by} Valve testing rack, triple, A. G. Sandberg. 772,378 
steam or compressed air. Can be} Vapor at eracep pe tic Digs sure apparatus for en 
installed at small cost. Is equally producing -_ Detweller..........-- 2,70 
efficient for large or small fnlaat: Vapor at atmospheric brespure producing 772,708 | 
ickl superheated, 4 Detweiler ......... 2, H 
Prospects can quickly be made | yor enerator, G. B. Witt . 772,488 | 


paying properties by the use of 
The Ideal Stamp and suitable 
concentrating table. 


THE IDEAL COMPANY 
89 State St., Boston, Mass. 


The Hendrie & Bolthof 


Vaporizer, J. M. Lockey ....-.....0 0005 
Varinble stroke mechanism, S. Baldivin. 
Vegetable cutter, R. L. Dorsey det daria 48s 
Vegetable topping machine, A. 1). Vrooman 
Vehicle, athletic, P. Holtzmann.. 

Vehicle, electric motor, H. P- Maxim, ‘et al. 
Vehicle, motor, W. F. Kramer 


a 


Vehicle or other wheel, S. I’. Felmlee...... 
v M1. an@ Supply Co., Vehicle steering gear, F. J. Klinger.. 

Denver, ( Col., General Agents Vehicle wheel, W. Morck ss 
or Vehicle wheel, T. A. Edison .............. 772,648 
STEAM TURBINES. — “THEIR CON- Vehicle wheel, metallic, T. Midgley. 772,812, 772,813 
straction, Operation and Commercial, Ap lication. eae é other. apparatus, safety device 772, 654 

-rraie: NY Ay SUPPLEMENTS 1306. 1207.°... for, G. H. Fraser’ ........... vee 772, 

byLbN Chale Ath ‘Tin, 144 9, 1370. Fey pee ut : Vending machine, R. E. Reardon. 772,533 


13th. 1 dee, Vending machines, fraud preventive 


icles been prepared by experts in steam 1 
Sec otines Bice 10 cents each by nail. Munn & controlled, M. Hofbeimer.............. 772,512 | 
('0,.361 Broadway, New York City,and all newsdealers. {| Ventilators. See Car ventilator. 

Vessels, sound indicator for, J. Schiessler.. 772,676 | 
9 Vibrator, C. F. Splitdorf...............000e 772,438 | 
Don t Waste uel Ul ivise: HOR Myers sce ee 772,528 | 
@] Vitreous ware, decorating, RB. K. Duncan.. 772.876 
Let us prove to you by loaning for a free trial a eaean Oe rT ae or uaie ae Be eae neal, ria 
Warper comb, metal, A. BE. Rhoades epsieoeys 2082 
Dean Boiler Tube Cleaner Washing machine, J. W. Balfour. . 772,493 
Washing machine gearing, M. A. Basley. 772,451 
Watch stem winding and setting mechanism, 
G. Favre-Jacot oo... ccc ccc een ee eee 772,409 
Water closet seat protective covering, P. 
Michaels ............ Seas f roe 
that the compounds you use do not remove seale from: Water motor, H. J. M. Siemers.. rely 
your boilers. We bave taken hundreds. of pounds of ‘Water purifier, T. D. Just .........--es0s- re 418 
seale from boilers thought clean and have reduced coal, Water purifying apparatus, A. Sorge, Jr.. 772.6 
consumption one-balf. 3, Water tube Dower, J. Coven cago ten Senet Ae ay 
eighing apparatus, T. R. eyant....... 2, 
THE WM. B. PIERCE CO. Weighing machine, coin operated, G. A. 
319 Washington ‘Street, Buffalo, N.Y. a C00) = 772,426 
= a eae emaers aS a —— } Weight. chest machine, R. Reach 7 772,006 
DY NJ A Mm oO CASTIN Gs Well attachment. H. W. Clark. 772,692 
P: Well packer, oil, J. E Merritt » 772,728 
arts of the Franklin Dynamo , 772,843 
with output of 5 amperes and 10 volts, furnished for amateurs to put! Well screen, G. W. Stancliff........+....- 2, 
together. Wall drive small lathe or light six 6 candle lamps. Rough| Well stand pipe connection, oil, J. A. Hooper 772,804 
castings, $3.50 ; partly machined, $6.00; fully machined, ready to a8-} Wheel, H. March 772,663 
semble, $8, 50. Pa directions. Send for booklet Ne. 9. Whiffletree plate, W. F. Stuart. . 772,587 
PARSELL & WEED, 129-181 W. Sist St. New York | witlow, ©. Schofield ........++..0.+eee0ers 772,831 
Prom ae Fok oh he Winding machine, cop, Bentley & Gregory.. 772, 603 
Windmill, W. P. Clifford ........+--+-eeeee 772,786 
; Window, S. Ragona ...ceeeceeee ee cecrcees 772,580 
; Window, sliding and swinging sash, E. H. 
4 RU Gee 2 ean cde Wee Yoo y ba G ee ato vesid 772, 686 
"3 Pek ae Window wesher, W. H. Kidder . . 772,716 
ze" YOuU SEE Wire grating, J. Melles ....... .. 172,424 
Wire stretcher, BE. Denison.......... : 772,556 
<= Wire stretching implement. oe : 172,749 
Woven fabric. double faced, J. Elias.. . 172,799 | 
Wrapping device, mag aloe. C. Owens...... ease 
A : 5 “J Ci MAMEIEY 3 oa hak RAs tie 21000 
that Ford’s Weather Strip is different Wrench, aa gece nutley Rae "779,751 
from all others. Its peculiar pecresipaeets Wrench, W. I. Carlberg . ish Bt 
renders it absolutely air-tight. It is made Wrench, H. Stein ....... 172, 
entirely of Southern pine, treated with oil, [ Wrench, J. F. Clark .......... oe eh 
d will neither wear out nor rust out. It is aray. tube, O..0H Fe Muller: 7 eee 

BNC wiht ry 2 Yoke attachment, safety necli. , 

inexpensive and easily applied to all doors Schila: ess he cduaiadsaddaaacetaose ue den 772,885 

and windows. Will not warp, shrinkor bind. 

Send for FREE sample and prices. —— 

Agents Wanted Everywhere DESIGNS 
CHARLES J. FORD Pee ee an 
No, ‘25 Glass » J. seve ec ereeeeearece 
0, 2:25 Senior Building, Holyoke, Maas. See gate of aimilar article, G Mi. ‘Homer. 377 


27: merit. 
‘indicates MERIT. ‘Their sale presents an, 


opportunity for 


, of our book ‘‘SomE ILLUSTRATED SUGGES- 


For $2.50 


LINDSAY 
LIGHTS 


equal in candle-power three | 
ordinary incandescent gas lights on one- ! 
third the consumption. They MUST have: 
600,000 sold since January rst, 1904, | 
all over the world where gas is used surely: 


Do you want an automobile you can drive 
year in and year out without constant 


worry? Do you want a machine that has 
few, parts, and all of them instantly accessi- 
e 


Do you want to understand intelli- 
gently the operation of every part in an 
our’s time? Then, you want to buy any 


one of the six models of 
oD Touring 
Cars 


Model “H” $850 at the factory 


Mo@el “H,” here shown, will carry four 
people anywhere any car can go. It has full 
elliptic springs, two powerful brakes, 28 in. 
wheels, 3-in. tires, 8l-in. wheel base,” large 
eylinder, 7 actual h. p. engine, two lamps 
and horn, detachable tonneau, and sells tor 
only $850 at the factory. 

Six different models, $750 to $1,350 
at the factory. Write for new Art 
Catalogue and “A Little History” 
THOMAS B. JEFFERY & COMPANY 
Kenosha, Wisconsin, 0, 8S. A. 
Chicago Branch, 302-304 Wabash Avenue 
BostonBranch, 145 Columbus Avenue 
Philadelphia Branch, 242.N. Broad Stre:s 


profit which should be! 
investigated immediately. A postal will 
bring full particulars together wit 1 a copy 


TIONS.” Energetic people (the kind we 
want) will write NOW. 


LINDSAY LIGHT COMPANY 
Dept. ‘5 
CHICAGO, U. S. A. 


Cables - “ pera Ey Sao Code. 


HOW ‘TO MAKE AN “BLECTRICAL | aa 


iecotearinacapisee lits Keystone Fire Extinguisher 


electric circuits for small furnace work. By N. Monroe , 
Hopkins. This vaJuable article is accempanied by de- ! 
Does the Work of 50 Pails 
Examined and approved under the 


tailed working drawings on a large scale, and the fur-| 

nace can be made by any amateur who is versed in the; 
standard of the National Board of Fire 
Underwriters. Helps secure lowest 


use of tools. This article is contained in ScIENTIFIC 
AMURICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 281 Broadway, New York City, 
insurance rates. Superior to water 
pails, powders or grenades, because it 
quenches all fires (including oil or 


or by any bookseller or newsdealer. 
varnish) anywhere. At your dealer’s, 


RECIPROCATING AUTOMATIC DRILL 
or of us direct. Send for free 


In response to the demand of a tool of this kind 
booklet. Liberal proposition to agents 


“ Another Spark Flies Off Our Anvil’’ 
JAMES BOYD & BROTHER 
18 North Fourth Street Philadelphia 
Mirs. of Fire Protection Equipment 


Useful for driiin’y holes where Braces, Breast Drills 
or Hand Driils are inconvenient. Catalog free. 
Maximized Power and Minimized Friction. 


GOODELL-PRATT COMPANY. Greenfield, Mass. : 


The Ideal FE anopidea for your 
desk, etther in Office or [Tome 
A Five-Volume Encyclepedia | > 
if accompanied by a five years’ ree 


subscription ($5.00) to THE COSMOPOLITAN. 


WE SEND THE 
COSMOPOLITAN 


FOR ONE YEAR 


and 


| The Encyclopedia 


Over Three Thousand Pages 


FIVE HANDSOME VOLUMES 


Full Cloth Bound 
Gold Lettering 
Distinctly Printed in Plain Type 


A Necessity for Every Office 
And Every Home 


The One Comprehensive Encyclopedia tm such sorm as to be kept on 
a desk ready jor constant reference. 


No Business Man and No Home Should Be Without These Five Volumes, 


‘SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 
_POLITAN MAGAZINE for $2.50, including one year’s subscription to 


either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN- 
TIETH CENTURY HOME and THE COSMOPOLITAN for one year. 


THE FIVE VOLUMES OF THE ENCYCLOPEDIA ARE SENT BY EXPRESS. THE CHARGES CAN BE PAID 
BY THE RECEIVER, IF YOU WISH THEM BY MAIL, SEND 80 CENTS FOR POSTAGE, 


Address: THE COSMOPOLITAN MAGAZINE 
IRVINGTON, NEW YORK 


@cTOBER 29, 1904. 


PRACTICAL MEN 
SHOULD HAVE 


The Techno-Chemical Receipt Book 


495 pages of the best proved receipts for every 
purpose. What every man needsat his elbow. 


OnLy $2.00 POSTPAID 
Send now before it slips your mind. 


HENRY CAREY BAIRD & CO. 
ane Waluut St., Philadelphia, Pa. 


The HOW and WHY of Electricity 
By CAARLES TRIPLER CHILD 


A book that all mayread witb understanding. ‘The 
story of electricity stripped of formule and written for 
thse who wish to learn. Price $1, postage prepaid. ! 


New york Sun: * We know nothing that gives se 
mach real help m so short a space.” 


Published by ELECTRICAL REVIEW PUB. CO. 
13 Park Row, New York 
Sample copy es the Blectrical Review FREE, if 1 aeentee 


Electrical Enginecring 


and Experimental Work of Every Des ription 


We have every facility for producing first-class work 
prompey. Our factory is equipped with mod@ern ma- 
chinery throughout. 
Cc. ¥F. 
Engineering Dept. 


SPLITDORF 
12.27 Mazdesaten i N. Y. City | 


Greater New York. City 
Additional Water Supply 


Exhaustive and very valuable Report of 
Commissioners Professor Wi'liam H. Burr, 
Rudelph Hering and John R. Freeman on the 
possible sources of Water Supply for the 
City of New York, with ten Appendices, con- 
tailing a wealth of data and statistics. 


g80 pages, 200 maps fin colors), diagrams 
and cuts; bound in Full Blue Cloth, 


Price $7.50 NET. Postpaid on receipt of 
Moncey Order. 


MARTIN B, BROWN CoO., Publishers 


49-57 Park Place, New York City 


The Apple. 


For Gas Engines, Launches, 
Automobiles, etc. 
Nomore belt, battery and commutator 
troubles. Dirt and waterproof. Easily 
attached, increases power and 
speed. Send for full particulars 
on our sterage batteries, spark 


veils, timing devices, spark 
plugs, and all kinds ef ignitien 
Apparatus. 


The Dayton Electrical Mfg, Co, 
98 Reibold Bldg., Dayton, @hio. 


Spanne® 


THE MIETZ & WEISS 


Sizes from 
1 te 60H. P. 


and GAS ENGINE 
burns K EROSEN E cheaper and 


safer tban gasoline. Automtttic, 
simple, reliable. No electric bat- 
tery or flame Perfec 


Belted or ctl 
for electric lghtin: 
ing stemge batteries, pumping 
all power purposes, 
MIET: ‘Zs 
128-128 Meo at New Yerk. 
ABOPTED BY 
U. S&S GOVERNMENT. 
Wighest Award, direct coupled 
Generator Set, Paris Exposition, 1300. 
Gold Medal, Pan-American Ex- 


Gold Medal, Charleston, S. C,, Exposition, 190°. 


arge 


Reston 1901. 


Complete Electric Lighting Pl Plant 


Price, 884.00 
Dynamo only; for eight 16-c.p. 
lamps, $26.00; lamps, wire, 
fixtures, ete., $8.00; just suit. 
xble for residences. small fac- 


t , yachts, etc. A strictly 
first-classguaranteed outfit. 
wind for any special purpose 


to cider, usually without extra 
cest. Send for Bulletin Ne. 3. 


The Elbridge Electrical 


Co., Water Street, 
_lbridge, N.Y ,U.S. AL 


THe NEW “Common Sense” Clip, 


If it wasn’t the best clip in tbe mar-! 
ket we wouldn't a@vertise it. We 
want you to try it. Send five two- 


postpaid. 


10c. a Box 


Eclipse Pocket Ammeter 


Dept. C, Detroit. Mich. 


for general battery testing. 0te?0 amperes, 

Flexible cord attached and cortact spur i9 case, which 
is dvawn back into case, when carried in pocket. 
Size of watch and very light weight. Can be used in # 
any positicn Particularly designed for Auto. use. ! 
Price $5.00. 
ELDREDGE ELECTRIC MVPG, 

22? Main 8t., Springfeld, Mass. 


50 Veneat 
Experience 


Parin TS 


Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whetlier an 
invention is probably patentable. Communica- 
tiensstrictly cenfidential. Handbook en Patents 
sentfree. Oldest agency for securing patents. 

Patents taken through MuNN & Co. receive 
Special, Notire, without charge, .1n the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
gulation of any scientific igurpay. Terms, $8 a, 
-yéar / four months, $1, Sold by al) pewseealers 


MUNN & CO, 361 broadway, NewYork 


Branch Omen GAT Bt. Washington. 2.6. 


co. 


KEROSENE. 


and ; 


cent stamps (ten cents) and we will! 
sena@ you a sample box of 100 by ee . 


1 
The Book-Keeper Publishing Co., Ltd. ; 


Scientific American 


TRADE MARKS. 


Beeks, sccount, blank, and time, C. E. 
Shaffer ois dus schiiaiabovaaa vegies eens. 48,525 
Building materials for certain named pur- 


peses, R. Tayler 
Cigarettes, A. Hyams . 
Cigars, E. Regensburg & § 
Clecks, Angelus, Angelus Prayer ‘Clec 


eern ...-. Heats A Bile aiemisreuayee wees 43,571 
Coffee, D. C. Jehnsen. rab avatdicicd es abesiace eees ae 
Confectieneries, checelates, and candies, “D. 

Auerbach & SonS ..ccscevseeecceee 


Cenfectienery, James Puscall Limited. 
Dentrifrice, H. S. Wellcome. 

Dress goods, certain named, 8 
Dress geeds in the piece, Helz & Hayes.... 43,552 
Drugs and chemicals for human and veterin- 


b 
Se A 
w 
a 
3 to 


ary use, H. S. Welleome ............0. 43,560 
Drugs and chemicals for human an@ veterin- 

ary use, peeoe me tene ef, Hi. S Well- 

come Fibhe Seles ere ~+. 43,567, 43,568 , 
Duck und dress. 'g is, Lowell Weaving Co. 43,527 
Fasteners, metal, Bridgepert Chain Ce.... 43,548 
Finger rings, Radium Manufacturing Ce 43,551 
i Fire extinguishers, chemical. Graaff & C 

Ges. mit Beschrv. Haftung............. 43,574 | 
_ Food and medicines and veter y remedies, 

poultry, National Teed wees 48,541 
Food prodnets, certain named, & 

BRO spin oad bs be RU 8 Oko bA's ome 43,557 
Fruits and vegetables. certain named, Wil- ! 

Sen Grocery Co. 1.2.2.2 cece ese eee e eens 43,529 
Games, certain named, J. C. Tanty ........ 43,550 
Games played with cards, Parker Brothers. 43,524 
Hair washes. Wilhelm Anhalt Gesellschaft 
! mit Besehrankter Haftung ............ 43,537 
Lacing heeks for boots and shoes, Morley i 

Rutton Manufacturing Ce. ..........0. 43,526 
Medicated steck and poultry food products, 

Medicura Food Ce. ........ cece eee eee 43,558 | 
Medicinal preparations for buman_ and 

veterinary use, Tt. §. Welleome....... 43,566 | 


Medicine for the treatment of certain named 


diseases, ete. Farbwerke vormals : 

Meister. Lucius & Bruning ............ 43,539 
Milk and compounds thereof, ary, J. J. H 

Sleepers, wesw setie nctare dears ee weveee. 43,584 
Ointments. Foster- Swilbur MT COs seis oe kaha 43,570 | 
Perfumed preparations. certain named, R. 

& BF. Schweiekhardt 2.0.00... .000e eee 43,536 
Pelish for glass, metal, and weeden ware. ane 

A. H. Lambrecht ...... : teeeeee 43,542 
Preserves. jamis, jellies. and = fiuit concli- 

meuts, fruit, Shaw Tveserve Co........ 43,556 
Razor strops. Eddy Manufacturing Co.... 43,546 
Razors, Svracuse Cutlery Co... cee ee eee ee 43,545 
Remedies for the treatment of certain named 

diseases. L. D. Quinn 
Rings, W. Loeh & Co. 


Co... 


Rubber hose, Mechanical Rubber 


Rubber hose, New York Belting and Pack- 

ing Co... 43.544 
Salt. Colonial Salt Co. $3,555 
Salve used as a remedy tor burns, senids. and 

skin diseases. Winship Chemical Co..... 3.540 
Silk goods in the pieco, Rogevs & Thompson 43,553 | 
Soap, National Soap Corporation . 43.560 | 
Sweaters, B, F. Browne ape 43.554 
Tea, TL S. Wellcome .... 43,563 


Yobaceco and cigarettes made from tobacco, 
smoking, Carreras Limited 


Tonie, F. Hoffmann-La Roche & Co.. 
Trunks. J. F. Parkhurst & Son Co... ‘ 
Vessels and utensils, metallic containing, 


M. Stransky ... 
Violins and their parts, 


Buegeleisen & Jacob- 


son Peas Ree! Sem tee We hyde Wor ee Bek ® 
- Water, drinking, F. L. Sehnadt aisle des 

Wire rope clips, A. Lesechen & Sens" Repe 

COs ees, Meta ratera taht aN eyais oe nesere re erateerete oe 
LABELS. 

“American Sire,” for cigars, @ LL. 
Sclhiweucke Lithographic Co. é 11.496 

“Be ndees) /° for shees, W. Hahn. 11,501 

“Big A. Cure.” for medicine, W. J. Guy.. 11,498 

“Cufe Extra,” for coffee, Tracy, Paekard 
Ol AUN ae eaten. e5u beace Sega weet ate 11,488 

“California Grape Nectar,’ for beverage, 

O. Carque : 11,484 

“Castor Oval,” fe cts, Castor i 

il Tablet Ce. .........-...005- wees V1ADT 

“Chapin’s Phetograph and Card Helde y 
phetegraph and card holders, CG @. 

Chapin & Ce. we T4502 
*Ouratum.’? for salve, C. W. Shaw......... 11,499 

‘FWagle Rolled Oats,’’ for rolled eats, Albers 
Bros. Milling Co. cs 11,-190 

“E1 Emfatieo.” for cig f 
Lithographic Ce. 11,495 

| “Buclid Butter Crackers.” I 
ucts. @bie Baking Ce. 11,491 

“Tavorite Seal,’ fer cigars, 1 
ONE Sesnaties wc tarned Sorters ae aiiatar ada s has 11,492 

“Golden Red,’ fer ‘spices, Tracy. Packard & 

FADD tOO DN sat ree Seacoerisay tote, cate dinetice ae eee 11.489 , 

“High Grade Havana Fillev.’’ for cigars, 

Gilt Edge Cigar Bex Factery......... 11,493 
“*Mother’s Rest,’” for salve, @ Winzerling. 11,500 

“Purity,” for cigars, O. L. Sehwencke 

Lithographic Ceo. ..... sec e cece eee eee 11,494 
’ “Sheffield’s Blue Band Ceffee,’’ fer corre’ 
T. A. Sheffield & Ce. , 11,485 

“Sheffield’s Geld Band Ceffee,”” 

T. A. Sheffield & Ce..............00.. 11,486 

“Sheffield’s @ld Hemestead Java and Mecha 
Ceffee,”’ fer coffce, T. A. Sheffield & Ce. 11,487 

PRINTS. 

“Adler Full Dress Styles fer Fall. for men’s 
Winter apparel, David Adler & Sens 
Clothing. CO. isici. tie deta esd sea Koa 1,130 

, “Champion Harvesters,’”’ fer barvesting 
machinery, Hayes Lithegraphing Ce. 133 

‘Lily Back, Cengress Playing Cards,’ fer 
playing cards, United States Playing 
Card, Ce. sic peers eaters ee ed ee seis wes ia 

“Lotos Export,’ for Scheidt 
Brewitig. Ces seretsan sta wapuseden weeks 1,129 

“@n the Back ef the Sac fleur, 
Washburn, Cresby Ce. .......... ee eee ee 1,128 

“Shower: and = Military Ba ngress 
Playing Cards,’’ fer playing “cards, United 
States Playing Card Co....... shi Santee 1,131 


address Munn 


‘in print 


A printed cepy ef the specificatien and drawing 
nf any patent in the feregeing list, er any patent 
issued since 1863, will be furnished from 

ptevided the name and 
desired and tbe date be 
361 Broadway, New 


this effice for 10 cents, 
aumber ef the patent 
given. Address Munn & Co., 
York. 

Canadian patents may now be ebtained by the in- 
venrors for any of the inventions named ix the fore. 
going list. Fer terms and further particulars 
& Co., 361 Broadway, New Yore 


SENSITIVE LABOR ATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and@ will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use ef tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TINIC AMERICAN SUPPLEMENT, No. 1184. Price 10; 
cents For sale by MUNN & Co., 361 Broadway, New j 
York City, or any bookseller or newsdealer. . 


all one cylinder engines; 


ison hls paper dan power. 
tionary ostraction, Mention 


The sales of woolen underwear are growing 
smaller every year, because 


If You Wear Wool You Catch Cold 


It seems unreasonable to some tbat a mesh of linen isa3 warm and protecting ‘3 a 
closely woven woul undergarment, but it is se--thvusands have proven it so, and have 


found constant bealth, unknown before wearing ‘* Belfast Mesh.”’ 


Even a loosely 


woven wool garment (sucb as a mufHer) is warmer than the same weight of wool in tight 
weave, because a quiet Jayer of air is almost a non-conductor of the heat. 


SEND FOR OUR FREE BOOK 


It is handsome and@ convincing. 
“ wool for warmth” theory in sbort order. 
sire comfort with health. 

bas been that they “wearewt toequickly.” 


It goes into the subject thoroughly and explodes the 
(tis designed for th.nking people wbo de- 
The only forceful objection to the other mesa underwears 
We guarantee that Belfast Mesh will 


wear to the satisfaction of the purchaser or will cheerfully retund@ your money, 


For sale by the best dealers everywhere. 
Do not accept substitutes offered. 


wiil. 
the genuine. 


If your dealer cannot supply you, we 
Write us, we wil) tell you how to get 


The Belfast Mesh Underwear Co. 


366 TIECHANIC ST., POUGHKEEPSIE, N. Y. 


Says So. 


SPECIAL MANUFACTURING. 
DIES AND STAMPINGS TO ORDER. 


SPEC'L MACHINGRY-MODELS-EXPERIMENTAL WORK 
DROP FORGING DIES ANO DROP FORGINGS. 
HARDWARE SPECIALTIES evc. MANFO .TOORDER.SEND SAMPLES 
OR DRAWINGS FORESTIMATES. WRITE FOR OUR BOOKLET. 
THE GLOBE MACHINE- & STAMPING CO. 
970 HAMILTON ST. ULLEVELAND, OHIO. 


Ness Brewers’ 


C orline Engi 
ai THE? VILTER 


Machinery. 


Clinton St., Milwaukee. Wis 
CHEMIGAL EXAMINATIONS @4x4te- 


DR. H.C. Pega Bissell Block. Pittsburgb. Pa. 


CATALOGUES FREE 
UNION ‘MODEL WORKS 
193 CLARK CHICAGO. 


MODELS i EXPERIMENTAL WORK. 


nventions deveiuped. Special Machinery. 
V. BILLAARD, Fox Bldg.. Franklin Square, New York. 


aes 


= 


NAME PLATES—STEEL STAMP 
MPLOYEE CHECKS,KEY TAGS & BADG 


JU. ROBBINS MFG.Co. 58 RHEELARD os 
SENG FoR CATALOGUE :'*** BOSTON, MASS. 


How TO MAKE. A Byna- 
Storage Battery, TVelesraph 
5 Books, 10c. each. 


ELECTRIAIT 


Instrument, Electric Bal, Moter. 
BUBIER PUBLISHING CO., Box S, 


DRYING MACHINES. 


CHICAGO MODEL WORKS 
OLS Be ireueouonss Orledaace 


SE. WORRELL 
Hannibal, Mo. 


Tools and Special Machines. Models 


Dies, 
Work. General Machine Work. 


and Experimental 
Pe... 


Dies, To0ls, Models and Special Machinery, 


Metal Specialties and 
Sta mpings Ma nut actured 


‘WOEFT & MOORE, Chicago, ULS A. 


OFFICE WORKS OKRA A FRANKLIN STREETS 


MODEL AND EXPERIMENTAL WORK. 
Hlectrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 

CIALTIES of all kinds, o order; 
largest equipment; lowest pric- 


INVENTORS Sse 


5.87 FIFTH AVENUE 


We manufacture. Mrral SpE- 


model for low estimate and best expert advice 


THE EAGLETOOLCO.Dept. W. Cin’ti,O 


R>emington 


Typewriters 


are strong and durable 
machines—every user 


Remington Typewriter Co. 
327 Broadway, New York. 


LYNN, MASS. , 


rNDUuH & Ses, Inc. 8? Frankfort St.,New York ° 


YOUR NAME IN GOL 


Bax. 


THE Most PoPuLAR CHRISTMAS SOUVENIR 


Reliable Man Wanted 


A prominent Cereal Food Company wil) contract with 
a thoroughiy reliable man for two years at $150 per 
iter lh, together with commissions and affice expenses. 

[ ges references required. Address 

UDITOR, Box 475, Bellevue, Mich. 


Pre : nal + 99 
‘“We Analyze Everything 
AT REASONABLE RATES 
Sbould you want to know what is contained in any 
preparation or product, uddress 
THE ELLSWORTH LABORATURIES 
Max D. Slimmer, Ph.D. 
Suite 406, Ellswortb Bldg., Chicago 


seu For It To-Day 


You'll tind it always convenient to 
bave as a useful acd instructive book 
Montgomery & Co.’s Tool Catalogue 


The new egitien has 704 pages and is 
copieusly illustrated. Pocket size 64x 
4égins. Sent by mail for 25c. 


MONTGOMERY & CO., 
105 Fulton 8t., New York City. 


Crescent Machinery <J 


Quality ana Price, beth right \ Aiass 4 


Cee 
BAND SAWS, JOINTERS, SAW TABLES, 
BAND SAW BLADES 
ubnaue 
Catalogue tells the rest 


CRESCENT MACHINE CO, 
280 I] Main Street, Le to ila, 04 Ue U.S. AL 


GaAs ENGINE DETAILS—A VALUA- 
ble and fully illustrated article on this subject is con- 
tained in SUPPLEMENT No, 1292, Priceldcents. or 
sale by Munn & Co, and all newsdeaters. 
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¢ Catatocue A221 


mu 


ON TYPEWRITERS 


of all Makes 


for Fauep baton 


TYPEWRITER 
EXCHANGE ® 


15,000 Sets Sold Season 1903-4. 
Money Back il Not Satialied 


Your nwa or Foanr Friend’s names stamped in po'dan 3 Pencils fin- 
ilied in Lavender, Light Green or Pink, enclosed {1 Handsome 
Postpaid in UU. Ss 


25 gents (stamps), Five Renarate Seta 


91.00. Bookmarks, leather Card Cases, Frnwipers, etc., stamned with names, make Beautiful Souvenira for all occa: 


sions. Tustrated Catalogne Free. 


Gross or 1.000, 
Established 1336. cubs MF. C0.,; 


ond Less to Run. started. No vibra ion. 


juickly, casi 
TEMPLE PUMP 60. 


Don't torget this ict Xmas and Birthdays. 


sie Spruce Sra. New York. 


DON’T BUY GASOLINE:ENGINES 


CostsLeas ta 


BND POR CATALOGUE. Meagher ASth @t4,,Ohlenge, 1 


Fencila for advertisers, 
Jns. 4 


— 


UNTIL YOU INVESTICATE « 
“THE MASTER WORKMAN,” 
atwo-cylinder g solineengine superior ¢o 
wagon at small cost—portable, sta 


be ed 
Can be mount on any 5 OUR FIFTY-FIKST YEAR, 


If you do not investigate the WINTON before you’ 


buy a motor car you will notget its equal. Completely 
equipped, $'2,500 f. o. b. Cleveland; without top, 
$2,300. Prompt deliveries. 


THE WINTON ‘ON MOTOR CARRIAGE CO., Cleveland, O., U.S.A. 


The Orient Surrey’ 


Me 


Speed about twenty miles per hour. Wil! climb ali or- 
dinary xrades. 
Write for catalogue 


WALTHAM MANUFACTURING CO. 
Waltham, 


Mass. 


PROMPT DELIVERIES 
Packard Motor Gar Co., Dept. 5, Detroit, Mich., U.S. A; 
Nzw York AGENTS ACL. AM. 
Packard Motor Car Co.. of New York, 317-319 W. 59thSt. 


GAS and GASOLINE 
For All Work. 
Stationaries, Portables, Hosters, Pump- 
ers. Sawing & Boat @utfts. 
Sena for Catalogue and Testimoniats 
State Your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 


hat [Is Daus’Tip-Top? 


TO PROVE that Daus’ ‘ Tip.Top” is 
Zap the best and simplest device for makin 
100 copies from pen-written and 5! 
copies trom typewritten original, we will 
ship cemplete duplicator, cap size, 
without depoait, on ten (10) 
days’ trial, 
Price $7.50 leas 3 
trade discount of 
3334 per cent, or 


The Felix B Daus Dagar Co, DausBldg., 111 Joba St., New York 


Nae 


Money. 


Dairy 
"» Dip boars 


Net 


Ail varieties at owest prices. Best Kauroad 
Track and Wagon or Stock Scales made. 
Also 1008 useful articies, including Safes, 
Sewmeg Machines, Bicycles, 'Touls. etc. save 
Lists Free. CHICAGO SCALE Ce., Chicago, Ill. 


_ BRISTOL’S 
RECORDING INSTRUMENTS. 


Pressure Gauges, Vacuum Gauges. Volt. 
meters, AMperemeters, Wattmeters, and 
I hermometers, make continuous records 
Day and Night. Will pay for themselves, 
Rivery inatrurr. ent. rly pruaranteed aud 
aent on Al dayattrtal, [Ho keiai far tireae- 
lars ana Specimen Chart. 

The Bristo) Comvany. Waterbury. Conn. 


_ SILVER MEDAL PARIS EXPOSITION. — 


Qur Microscopes, Microtemes, Laboratory 
Glassware, Chemical Apparatus, Chem. 
icals, Photo Lenses and Shutters, Field 
Glasses, Projection Apparatus, Photo. 
Micro Cameras are used hy the leading 
Laboratories and Government Departe 
menis Round the World. 


Cataloga free, 


BAUSCH & LOMB OPT. CO. 


ROCHESTER,N.Y. 


In theshop GASis to be the 
Predominant Power. 


the “TRUE” GAS ENGINE 


the 
. for speed. power and economy. 
Four cycle. Vertical type. 
Runs as smooth as a 
new pack of cards 
10. 15, 20—H.P.—30, 40, 60, 100 
supplied at once, others un de- 
mand. 
FRANK RIDLON CO. 
200 Summer St. Boston, Mass 


Scientific American OcroreR 29, 1904. 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 


1854 -1904 


WALTHAM WaTCHES 
HAVE STOOD THE TEST OF TIME. 


SAMPLE SanoINFORMATION on APPLICATION. 


NICKEL 


AND 


Electro-Plating 


Apparatos and Material, 
THE 
Hanson & VanWinkle 

Co., 
Newark. N. Js 
92 Willan dte N. 
30 & 328. Canal ae 
LIGHT 


THE FINSEN TREATMENT 


FOR SKIN DISEASES AND CANCER 


Our 80-pave illustrated book 
descnbing the treatment that 
is indorsed and endowed byrulers 
! of four nations tells how cancer 
: and all skin diseases are cured 
‘ without surgical operation, medi- 
cine or pain. 

It shows the large FINSEN 
Lamps and gives photos of cured 
patients. 

Write to-day. Describe your 
Case and get book andc ~ 
vice free, 


The Finsen Light Institute of America 


Suite ND. 78 State Street, Chicago. 


SHOE BLACKING.—FORMULAS FOR 


liquid, and solia blacking are given in SUPPLEMEN 
Nos. 1213 and 1:239. Price 10 cents each, FOr Bale 


**The Perfected American Watch,’” an illustrated Book of 
interesting information about watches, free upon request., 


\AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


W.L.D OUGL¢ 


q imaw $i" 
q [MADE = 


eat 


NIELS R. FINSEN 


W. £. Douglas makes and seffs more men's $2.50 (CC 
shoes than any other manufacturer fn the world. 
ason W_Y.. Dowgias 8450 shoes are the eyratest setlera in the World 1s hecatee of their exert. 


wy fittirg and superior wenring macdiies, Jf Tuanid show youthe dfere nce vetywert tie vy Munn & 6a and ‘all newsdealers 
BoO!s DVL « uctory wed Chose of oftver makes and the neaieee I eh a see 7 ot ane ul pur a 
stiletc] why Ww. Degealis $8.60 shos gust imnre tu make. wir they boli theiv slope. better, We 
lenger, wod are ne Krecterdrtrivsic valie thaa aTry athe: Sui sie of the weieket to day, und why the €00000000000960000000000006 


sales for the year ending Puly 1, 11nd, were 6,263, 040.00, 
Wool. Deivlay HUATANLHBST has value by StUTping tits name and price ov the bottem, 
take nO audstitute, Sold by shoe deulers everywhere. 


SUPERIOR IN FIT, COMFORT AND WEAR. 


"2 avve worn Wy 1. Poughus $0 ii shoes for the brst tuvive peoys with 

well efi ne ZL fined ties sere st fit ronnie: wet wand Were fitters 

F506 $5 FR002 BOS Me CEB Rept, Math, OS. int. Reevite, Mirtle 
W.L. Douglas uses Carana Coliskin in his Sa.ho shoes. Corona Colt i 
be the finest. Patent Leather made, Fast Color Eyelets used exc uae. 


W. £. DOUGLAS, Brockton, Massachusetis. 


Louk tor It— 


IONCAYVE Case Hardened Stocx. Blades @ 
hardened te Spring ‘Temper and graduatea @ 


lo 32:ds and 64ths, 2 te 12 ins. long. 


Wrilz tu-day tor Vatslaoe Na, 7B, 


is sold more largely to Portland Cement Works than any other make. Here's the 
proof conclusive: 57! Mills sold in the past two years to Jallowi ing works: 

Lehigh Portland Cement Co., Ormrod, Pa. Struthers Furnace Co., Struthers, Ohio. 

Lehigh Portland Cemen ¢ Co., ‘Mitchell, Ind. Texas Portland Cement & Lime Cp., Dallas, Texas. 
Lehigh Portland semen tCow Wellston, Ohio. Tola Portland Cement Co., Iola, Kan. 

Central ‘Wabash Portland CemeutCo., Stroh, Ind. 
GlensFalls Batiend C Goment Ce. *, Glens Fall, N.Y. Kansas Portlund Cement Co., Iola, Kansas. 
Cuyaga Lake Cement Co., Ithaca, Alma Ceineut Cr, Wellstin, Chir 

National Portland Cement Co, Duram, Ont. ‘Aetna Purtlung Cement Ca., Fenten, Mich. 
Sandusky Portland Cement Co., Syracuse, Ind. Penn-Alten Poftland Cement Co., Allentawn, Pa. 
Great Portland Cement Co., Newaygo, Mich. Martins Creek. Portland Cement Co, Martins 
Great Northern Portland Cement Co., Baldwin, Creek, N. J. 

Coldwater, Mich. 


Wolverine Portland Coment Co. 
Mialana: Portland Cement Co., Bedford, Ind. onsen, Mich. 


Bronson Portland Cement Co., Br 
Bonneville Portland. Cement Co., Siegfried, Quaker Portland Cement Co., ’Sandte Eddy, Pa. 
Iroquois Portland Cement Co., Caledonia, 


Diamond Cement& ‘Lithograph Stone Co., Chicago, 
N.Y. 
Alpha Portland Cenient Co., Alpha, N. J. 


Whitehall Pertland Cement Co., Cementen, Belleville Portland Cement Co., Belleville, Ont. 
Pa. Toledo Portland Cement Co., Manchester, Mich. 


It is the way the “ Griffin Mill’? works that doesit. Best work, least time, 
smaltest expense. Illustrated catalogue free, if you ask for it. 


BRADLEY PULVERIZER aa 92 State Street, Boston, = 


Le. 
Mississippi Valley Portland Cement Co., Louisiana, 


You Need Our Speed Lathe 


Strong, accurate, with perfect lining centers. A profit creator for 
your tool room or general machine shop. You will find it a handy tool. 


Do You Ever Use a Bench Shear? ‘fry ours, Has com- 
pound gearing giving lots of power and no friction, The prices are 


Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - 6.00 up 
Auto Cravanette Clothing, 


right, too. Catalogue free for the asking. Yankee Spark Plugs, - - 2.00 
THE W. W. OLIVER MFG. CO. Yankee Electrical Cut-Out 
1482 Niagara Street, Bursts, Switches, - - - - - - 1.50 


one Big Free Catalog 
E. J. WILLIS CO.. 2 Park Place, N. Y. 


« When a man’s sick, 
Surely insured he'd be. 

When a man’s well, 
Rarely insured ts he.” 


A Magic Lantern for showing Engrayv. * 
ings, Prints, Cuts, Ulustrations in Kooks, 
Models and Specimens on the Sereen without | 
previous preparation, brilliantly lighted and | 


in natural colors. Send for circular. i 
Williams, Brown & Earle 


Onaa p a(] Ul e ro e C tol or Dept. 6, 918 Chestnut St., Philadelphia, Pa. ; 


“AMERICAN JUMP SPARK IGNITION OUTFITS 


i} STATIONARY 


"AMERICAN oe OIL COMPANY, Somerville, Vlass. 


HIS adaptation of an old 
saw tells the whole 
story of the average 
man who puts off hav- 
ing his life insured. 

We have a little 
booklet ‘The How 
and The Why,” which tells of the 


MARINE 


AUTOMOBILE MOTORCYCLE 


© 


SEE CATALOGSE W. 


ease of being insured by mail. 
OUR. NEW READY FOR 
SKELETON hawk eae ro PENN MUTUAL LIFE INS. CO. 
WATCH GCTOHER iz PHILADELPHIA 
WATCHES Ll JUBRICATES 
‘ Our New Skeleton Watch not only shows you the time, but how time is made. Accurate BOY THINs® 
time at that. Ready for delivery October Ist. For sale by all Jewelers, VEAL ERY |1- CH: ‘BESLY@CQ 
THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York ELM Hore BES SS 


97 Spow Hill, London, England 15to 21 Olinton Street, 


